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• ПШПППМОПП 

• 00000Меёу 


2.1 ПППВЮШ 


О000000000Сііепу/Ѕегуего000000000000000000000000 
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ППТ 
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00000000000 
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package com.phei.netty.bio; 
import java.io.IOException; 
import java.net.ServerSocket; 
import java.net.Socket; 
/** 

* @author lilinfeng 


ж (adate 2014121141] 


о чо ы U N = 


ж (version 1.0 


9. РУ. 


10. public class TimeServer { 
11. 
12. Lo 
13. * @рагат args 
14. ж @throws IOException 
15. T7 
16. public static void main(String[] args) throws 


IOException { 


17. int port - 8080; 

18. if (args != null && args. length > 0) í 

19. 

20. try { 

21. port = Integer.valueOf(args[0]); 

22. } catch (NumberFormatException е) { 

23. // 00000 

24. } 

25. 

26. } 

27. ServerSocket server = null; 

28. try í 

29. server = new ServerSocket(port); 

30. System.out.println("The time server is start 
in port : " + port); 

31. Socket socket = null; 

32. while (true) { 


33. socket = server.accept(); 


34. new Thread (new 


TimeServerHandler(socket)).start(); 


35. } 

36. } finally { 

37. if (server != null) { 

38. System.out.println("The time server close"); 
39. server.close(); 

40. server = null; 

41. } 

42. } 

43. } 

44. } 


ТітезегуегобОДОДО000000000000000000080800290000 
000005егуегѕоскеє 00000000000000000000320350000000 
О00000000000000000000000000005егуегѕоске ассер 000 
ООТіте5егуег)Омізмаїу мОДО00000000000000000Пассері)) 
000002-2000 


02-2 0000000 





00000000000000000 34 000 Socket 0000 
TimeServerHandler[|]UJTimeServerHandler[][J]Runnable[ 00 


000000000000000000000005осскес0р0000000000 
Тіпе5егуегнапаїе 00 
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13. public class TimeServerHandler implements Runnable í 
14. 
15. private Socket socket; 
16. 
17. public TimeServerHandler(Socket socket) í 
18. this.socket = socket; 
19. } 
20. 
21. /* 
225 ж (non-Javadoc) 
23. + 
24. ж @5ее java.lang.Runnable#run() 
25. ЖУ. 
26. @Override 
27. public void run() { 
28. BufferedReader in = null; 
29. PrintWriter out = null; 
30. try { 
31. in = new BufferedReader (new 


InputStreamReader ( 


32. 


this.socket.getInputStream())); 


33. out = new 


PrintWriter(this.socket.getOutputStream(), true); 


34. String currentTime - null; 

35. String body = null; 

36. while (true) { 

37. body = in.readLine(); 

38. if (body == null) 

39. break; 

40. System.out.println("The time server receive 
order : " + body); 


41. 


currentTime = "QUERY TIME 


ORDER".equalsIgnoreCase(body) ? new java.util.Date( 


42. 

"BAD ORDER"; 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 


System.currentTimeMillis()).toString() 


out.println(currentTime); 


} 


} catch (Exception e) { 
if (in != null) { 
try í 
in.close(); 
} catch (IOException el) í 
el.printStackTrace(); 
} 


} 
if (out != null) { 


55. out.close(); 


56. out = null; 

57. } 

58. if (this.socket != null) { 
59. try { 

60. this.socket.close(); 
61. } catch (IOException el) í 
62. el.printStackTrace(); 
63. } 

64. this.socket = null; 

65. } 

66. } 

67. } 

68. } 


37000ВучЙегеЧ9Веадчег nna abb ap p d pO D uH CY 
ООООООО00000000000000000000000000000700Ек8У TIME 
ОВРЕВ"ПООООООДОО0000ОРГі Мег рит проооооооооооо 
00000470640000000000005оскеєО00000000000000000000 
00 


ОДООО0О000000000/О00000000000000000000000000000 
000 
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000005оскеєПОООДО00Д00000709ЕВУ TIME ORDER"CIDUDU 
00000000000000000000000000000000000 


00002-3 UUUU/OUTimeClient 


13. public class TimeClient { 


14. 

15; fer 

16. * @param args 

17. */ 

18. public static void main(String[] args) í 

19. int port = 8080; 

20. if (args != null && args.length > 0) í 

21. try í 

22. port = Integer.valueOf(args[0]); 

23: } catch (NumberFormatException e) { 

24. // 00000 

25. } 

26. } 

27. Socket socket = null; 

28. BufferedReader in = null; 

29. PrintWriter out = null; 

30. try { 

31. socket = new Socket("127.0.0.1", port); 

32% in = new BufferedReader (new 

InputStreamReader ( 


33. socket.getInputStream())); 


34. 


PrintWriter(socket.getOutputStream(), true); 
out.println("QUERY TIME ORDER"); 


35. 
36. 
succeed."); 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
525 
53. 
54. 
55. 
56. 
57. 
58. 


System.out.println("Send order 2 server 


String resp - in.readLine(); 
System.out.println("Now is : 
} catch (Exception e) { 
// 00000 
} finally { 
if (out != null) { 
out.close(); 
out = null; 


} 


if (in != null) { 
try { 
in.close(); 
} catch (I0Exception e) { 
e.printStackTrace(); 
} 
in = null; 
} 
if (socket != null) { 
try { 
socket.close(); 


) catch (IOException e) { 


"+ resp); 


59. e.printStackTrace(); 


60. } 

61. socket = null; 
62. } 

63. } 

64. } 

65. } 
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0000000002-3000 
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ОООО00000000000000000000000000000000000000000000000 
ООО00000000000000000000000000000000000000000000000 
ОО0000000 
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0000000000000000000000000000000000 
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ОДООООДОО00000000000000000000МОООООДОО0МОДОДООДООМ 
ОООО000МОДОДОДО00000000000000000000000000000000000 
00 


ООООО0000000000000000/О0б0000000000000000/00000 
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000000000000000000 5оскес)р0000Тае5к000000 
іама.Іапд.Киппабіе ДрДОООООООБОООО0000)0КОООДОО00000000 
МОДОДОбОбО0000000000000000000000000000000000000000 
000000000000000000000000000000000 


0000000000000000000000000000у90000000000000000 
00000000 
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00000000000000000000 
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134 
14. 
15. 
16. 
17. 
18. 


19. 


public class TimeServer { 


/** 

* @param args 

* @throws IOException 
2 


public static void main(String[] args) throws 


IOException { 


20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


in port : 


32. 
33. 


int port = 8080; 

if (args != null && args.length > 0) í 
try { 
port = Integer.valueOf(args[0]); 


y catch (NumberFormatException e) { 


// 00000 
} 
} 
ServerSocket server = null; 
try 1 
server = new ServerSocket (port); 
System.out.println("The time server is start 
"+ port); 


Socket socket = null; 


TimeServerHandlerExecutePool singleExecutor = 


new TimeServerHandlerExecutePool( 


34. 50, 10000);// 


0017000000 
35: while (true) { 
36. socket = server.accept(); 
31; singleExecutor.execute(new 


TimeServerHandler(socket)); 


38. } 

39, ) finally í 

40. if (server != null) ( 

41. System.out.println("The time server close"); 
42. server.close(); 

43. server - null; 

44. } 

45. } 

46. } 


0001/900000000000000000000000000000000000000000 
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0200000000000 


00002-5 ПППУОПТите$егиегНаптп егЕхесщеРоо! 


12. public class TimeServerHandlerExecutePool { 
13. 
14. private ExecutorService executor; 
15. 
16. public TimeServerHandlerExecutePool(int 


maxPoolSize, int queueSize) í 
17. executor = new 
ThreadPoolExecutor(Runtime.getRuntime() 
18. .availableProcessors(), maxPoolSize, 1201, 
TimeUnit.SECONDS, 
19. new ArrayBlockingQueue<java.lang.Runnable> 


(queueSize)); 


20. } 

21: public void execute(java.lang.Runnable task) { 
22. executor.execute(task); 

23. } 

24. } 


ООООО000000000000000000000000000000000000000000 
00000000000000000000000000 
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0000000002-6000 
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0000000002-7000 
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0001/9000000000000000000000000000000000000000000 
ООО0000000000000000000000000000000000000000000/000 
[0000000000000000419000000000000000 


2.2.3 ППОИОПОПО 


О00001/00000000000000000Шамаб0М/ОПАРІООООООООООО 
О000000 


00002-6 . Java[][]]lhnputStream 


/** 
* Reads some number of bytes from the input stream and 
stores them into 
* the buffer array <code>b</code>. The number of bytes 
actually read is 
* returned as an integer. 
This method blocks until input data is 


* available, end of file is detected, or an exception 


is thrown. 


* 


* <р> If the length of <code>b</code> is zero, then по 
bytes are read and 
* <code>0</code> is returned; otherwise, there is an 
attempt to read at 
* least one byte. If no byte is available because the 
stream is at the 
ж end of the file, the маше <соде>-1</соде> is 
returned; otherwise, at 
* least one byte is read and stored into 
<code>b</code>. 
* 
* <p> The first byte read is stored into element 
<code>b[0]</code>, the 
* next one into <code>b[1]</code>, and so on. The 


number of bytes read is, 


* at most, equal to the length of <code>b</code>. Let 
<i>k</i> be the 
* number of bytes actually read; these bytes will be 
stored in elements 
ж <code>b[0]</code> through <code>b[</code><i>k</i> 
<code>-1]</code>, 
* leaving elements <code>b[</code><i>k</i><code>] 
</code> through 
ж <code>b[b.length-1]</code> unaffected. 


* 


* @param 


b the buffer into which the data is read. 


* @return 


the total number of bytes read into the buffer, or 
* <code>-1</code> if there is no more data 
because the end of 
+ the stream has been reached. 


* @exception 


IOException If the first byte cannot be read for any reason 
* other than the end of the file, if the input stream 
has been closed, or 
ж if some other 1/0 error occurs. 


* dexception 


NullPointerException if <code>b</code> is  «code»null 
«/code». 
*/ 
public int 


read (byte 


b[]) throws 


IOException { 


return 


read(b, 0, b.length); 
} 


О0000000000АРІО00005оскеєО000000000000000000000 
ОЗО00000000 


• 000000 
e 00000000000 
• ППООБОВУОПОО 


0000000000000000000000000000000000000000000000 
ОДООД00000605П000О0000000000000/00000000000605000000 
ПОБОВОВОВОВОВОВОВ 


ОДОДОДОДОД00000000000К МОДОООООАРІОДОДОДОДОДОДОДО 
000 


00002-7 . Java[]fj]f]DutputStream 


public void write(byte b[]) throws IOException 

*Writes an array of bytes. This method will block until the 
bytes are *actually written. 

Parameters: 

b - the data to be written 


Throws: 


IOException 


If an I/O error has occurred. 


ПОООчЕри$геапт ме 000000000000000000000000 
ОДОДОДОО0О0000000ТСРИРОООООООООПООООДОДОДОДОДОДОПО 
О000ТСРОО0О0000000000000ТСР window зіге ППООДО0000000 
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ОДОМОбДООДОДО00МОбОДОДО000000000000000000/00000 
ОДОДОДОДОДОООО0ОДОДОДОДОДО0000000000000000 


О100000000000000000605П0000010п 


02000000/900000000000000000000000000000000000000 
0006050 


ОЗОДООО0О0000000000000000000МО000000000000 
П40Д0000000000000000000000000000000000 


ОБЗОДОО0О0000АссреогоПОДОО000000000000000000000000 
00000000000000000000000000 


0600000000000000000000000000000000000000 
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МОПОДООООМОГ 


Пбоске П5егегбоске 1000 NIO[][]L][] SocketChannel |] 
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ООООО0000000000000000000000000000000000000000000000 
ОООО0О00000000000000000000000000000/О00000000000000 
00000000000000000№1900000000006 


000000000419000000000000000№900000000000000000 
ОДООМ'ООДООДООПАРІООООООООДОСОМІО00000002.300000000 
000 
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lil] Buffer 
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ОМ'ОДОДООООООДОДООДОД0О000000000000000000000000 
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UUUUUUUUByteBuffer[UUByte Buffer  ООО0000000бусеб000 
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0200000000000 


e ВукеВиТег 00000 
e СһагВви#ег 0000 


e ShortBufferQQ00000 

e IntBuffer[ 00000 

e LongBufferQQ00000 

e Ноа ВиНег 00000 

e ОоџибеВи ет [0000000 


0000000000002-8000 
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DoOUButferQ00BufferQQ000000000ByteBufferQQ00 Buffer] 
О00000000000000000000000000000000/000000ВуѓќеВиҝег 
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Channel Ц0000000000000000000000000000000000 
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Іприї5їгеатПОиїриїЅїгеатО00000000000000000000000 


О0ОСһаппе000000000000000000000000АРІ000000МІХП 
ПООООООО0О00000000000000000000000 


СВаппеї)000000002-9000 
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ООД000000000СпаппеїрроборО0000000000000000000 
00000000000000 Channel 10 0000 0000 00 00000 


SelectableChannel]]]INIHHHFileChannell] 


00 0 0 O ServerSocketChannel П SocketChannel ПП 
зе!естарјеСћаппе ОДОДОДОДОДОДОДОДОДОДОДОО 


ЗГППІППбегесіог 


0000000000000005еїесіог000О)ама МІО00000000000 
5еіессоГПОДОМОДОООООО00000000000000000000000000 
зе|естоГДОДО00000000Сбаппеїр)000Сваппеїро00ТЄРОД000О 
00000000 Channel 0000000000 Selector 0000 00000 
бе!еспопКеуППППППСһаппе!ППППППППП!/ОППП 


00000005еїессог ОДОД00000СРаппеї))Д))0кОрберої 00000 
OselectOQ00000000000001024/204 80000000000000000000 
Ѕеіесіог000000000000000000000000000000 


О000000МІОПОООО00000000000000000000000000мо000 
00 
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ОДОДО00000000000000 


0000005егмегѕоскеСһаппе0000000000000000000000 
О000000000 


ServerSocketChannel acceptorSvr = 


ServerSocketChannel.open(); 


0000000000000000000000000000 


acceptorSvr.socket().bind(new 
InetSocketAddress(InetAddress.getByName("IP"), port)); 


acceptorSvr.configureBlocking(false); 


ППИПППКеасвог ПП pa p ap d I IILI 


Selector selector = Selector.open(); 


New Thread(new ReactorTask()).start(); 


00000$егуег5оскеСпаппе!ПППВеасо" ППП $ еесеог 
ПООЏАССЕРТОООООООО 


SelectionKey key = acceptorSvr.register( selector, 


SelectionKey.OP ACCEPT, ioHandler); 


ОДО0000000000пепДОДОДОООООООООО0Кеу 000000 


int num = selector.select(); 
Set selectedKeys = selector.selectedKeys(); 
Iterator it = selectedKeys.iterator(); 
while (it.hasNext()) { 
SelectionKey key = (SelectionKey)it.next(); 
// ... deal with 1/0 event ... 


ОДООДОД0О00000000000000000000000Т7СРОООООООД00000 
000000 


SocketChannel channel = svrChannel.accept(); 


000000000000000000000000 


channel.configureBlocking(false); 


channel.socket().setReuseAddress(true); 


ПООО0000000000000Аеасёого0000000000000000000000 
00000000000 


Selectionkey key = socketChannel.register( selector, 


SelectionKey.OP READ, ioHandler); 


000000000000000000000000000 


int readNumber = channel.read(receivedBuffer); 


ОДО00Вукевийег)00000000000000гезеєррорброоо00000 
Ор000000Та5к ООООООООО0000000000000000000 


Object message = null; 
while(buffer.hasRemain()) 
1 
byteBuffer.mark(); 
Object message = decode(byteBuffer); 
if (message == null) 
{ 
byteBuffer.reset(); 
break; 
} 
messageList.add(message ); 
} 
if (!byteBuffer.hasRemain()) 
byteBuffer.clear(); 


else 

byteBuffer.compact(); 
if (теззаде 151 != null 6 !messageList.isEmpty()) 
{ 


for(Object messageE : messagelist) 


handlerTask(messageE); 


ПОООООРОјОПЦепсодеПВугеВиНег | 05оске Сћаппе 00 
writeQQUU000000000000000000 


socketChannel.write(buffer); 
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00002-8 МІОПІППІТІтебегуег 


9. public class TimeServer { 
10. 

11. а 

12. * @param args 

13. * @throws IOException 
14. */ 


15. public static void main(String[] args) throws 


IOException { 


16. int port = 8080; 
17. if (args != null 66 args.length > 0) í 
18. try { 
19. port = Integer.valueOf(args[0]); 
20. } catch (NumberFormatException е) { 
21. // 00000 
22. } 
23. } 
24. MultiplexerTimeServer timeServer = new 


MultiplexerTimeServer (port); 
25. New Thread(timeServer, "NIO- 
MultiplexerTimeServer-001").start(); 
26. } 
27. } 


ОДОМІОДООТіплезегуег 00000001 6023000000000000000 
240 25000000000 MultiplexerTimeServerQQ00000000000000 


000000000005$е<г00000000000000000000000 
МитіріехегТітезегув 000 


00002-8 NIOUUUUUMulItiplexerTimeServer 
17. public class MultiplexerTimeServer implements 


Runnable í 
18. 


19. private Selector selector; 


20. 

21. private ServerSocketChannel servChannel; 
22. 

23. private volatile boolean stop; 

24. 

25. Lt 

26. ж ПОООООО00000000 

27. + 

28. * @param port 

29. */ 

30. public MultiplexerTimeServer(int port) { 
31. try í 

32. selector = Selector.open(); 

33. servChannel = ServerSocketChannel.open(); 
34. servChannel.configureBlocking(false); 


35% servChannel.socket().bind (new 
InetSocketAddress(port), 1024); 
36. servChannel.register(selector, 


SelectionKey.OP ACCEPT); 


37. System.out.println("The time server is start 
in port : " + port); 

38. ) catch (IOException e) { 

39. e.printStackTrace(); 

40. System.exit(1); 

41. } 


43. 


44. public void stop() { 
45. this.stop = true; 
46. } 
47. 
48. /* 
49. * (non-Javadoc) 
50. Т 
51. ж @5ее java.lang.Runnable#run() 
52. */ 
53; @Override 
54. public void run() { 
55; while (!stop) { 
56. try { 
57. selector.select(1000); 
58. Set<SelectionKey> selectedKeys 


selector.selectedKeys(); 
59. Iterator<SelectionKey> it 


selectedKeys.iterator(); 


60. SelectionKey key = null; 
61. while (it.hasNext()) { 

62. key = it.next(); 

63. it.remove(); 

64. try í 

65. handleInput (key); 

66. } catch (Exception e) { 


67. if (key != null) { 


68. key.cancel(); 


69. if (key.channel() != null) 

70. key.channel().close(); 

71. } 

72. } 

73. } 

74. } catch (Throwable t) í 

75. t.printStackTrace(); 

76. } 

71. } 

78. 

79, // ПООООБООВОООСООООСВатте\ОР1 ре 0000000000000000 
000000000 

80. if (selector != null) 

81. try { 

82. selector.close(); 

83. y catch (IOException e) { 

84. e.printStackTrace(); 

85. ) 

86. ) 

87. 

88. private void handleInput(SelectionKey key) throws 


IOException { 


89. 
90. if (key.isValid()) { 
91. // 0000000000 


92. if (key.isAcceptable()) { 


93. // Accept the new connection 
94. ServerSocketChannel ssc = 


(ServerSocketChannel) key.channel(); 


95. SocketChannel sc = ssc.accept(); 
96. sc.configureBlocking(false); 
97. // Add the new connection to the selector 
98. sc.register(selector, SelectionKey.OP READ); 
99. } 
190. if (key.isReadable()) { 
101. // Read the data 
102. SocketChannel sc = (SocketChannel) 


key.channel(); 
103. ByteBuffer readBuffer = 
ByteBuffer.allocate(1024); 


104. int readBytes = sc.read(readBuffer); 

105. if (readBytes > 0) { 

106. readBuffer.flip(); 

107. byte[] bytes = new 

byte[readBuffer.remaining()]; 

108. readBuffer.get(bytes); 

109. String body - new String(bytes, "UTF- 
8"); 

110. System.out.println("The time server 


receive order : " 
111. * body); 
112. String currentTime = "QUERY TIME ORDER" 


113. .equalsIgnoreCase(body) ? new 


java.util.Date( 


114. 


System.currentTimeMillis()).toString() 


115. 
116. 
117. 


127. 
String response) 
128. 
129. 


"BAD ORDER"; 
doWrite(sc, currentTime); 
y else if (readBytes < 0) { 
// 000000 
key.cancel(); 
sc.close(); 
) else 


; // 00900000 


private void doWrite(SocketChannel channel, 


throws IOException í 


if (response !- null && 


response.trim().length() > 0) í 


130. 
131. 


byte[] bytes = response.getBytes(); 
ByteBuffer writeBuffer = 


ByteBuffer.allocate(bytes.length); 


132. 
133. 
134. 
135. 


writeBuffer.put(bytes); 
writeBuffer. flip(); 


channel.write(writeBuffer); 


О00000000005оскеО0000000000000000000000000000 
ПООО000000000 


0103004200000000000000000000000000005еїесіогі) 
ServerSocketChannel | [] Channel ПТСРПППППППППЦПП 
ЅегмегбоскеСһаппеі000000000000раскіоо0001024000000 
(1000000 ServerSocket Channel 100 Selector ППП 


SelectionKey.OP АССЕРТООООООО00000000000000000000 


0205507700000геп0000мп0іїгр00000005еїессог 00000000 
15 0000000000000Озе!естог 0 150000000зе!еског 00000000 
геје ЕШ ПП0ИОПООПОПООСћаппе 0 5@есог000 00000 Channel[] 
SelectionKeyQUQ000000000ChannelQQ00000000 00000000000 


0309209 900000000000000000S election кеу ba 
000000000005егуегзоскеєїСпаппе| ассері)000000000000 
ЅоскеСһаппеі000000000000000007СРО00000ТСРОО0000000 
О000000000005оскеСһаппеі000000000000000ТСРО000000 
О0ТСРОООООО00000000000000000000000000000 


0401000125ПО000000000000000000Вусевибегор000000 
О0000000000000000000000001м0000000005оскеёСһаппер 
геаапоо00000000000000005оскеёСһаппе[00000000000000 
геаапо0000000000000000000000000000000000000 


• ПОООООООО0000000000000 
• ООООПОДОДО000000000000000 
• 0000-20000000000005оскекСпаппеї 00000 


О00000000000000000Огеаадвибег Ой pp bp a p m a t 
limit[)]]]positionr]positionr]D LO DD H D b add dg b d b add d bd T 
ОДО0000000000ВусевийегпаеєророоороОрОб0000000000000 
00000000000000000000000000000000"ОО9ЕВУ TIME 
ОВОЕВ"00000000000000000000000000000000000000000 


0501270135000000000000000000000000000000000000 
ОООО000000000ВуёќеВиҝег0ВуќеВиегПриПО00000000000 
ОО00000000#ір00000005оскеёСһаппемгіҝ̆ер000000000000 
ОО000000000005оскеСһаппе!Ц000000000000000000000000 
ОО000000000*000” О00000000000000005еіесёогпоо00000 
ВуѓеВиҝ#ег00000000ВуеВиҝ#егһаѕАетаіп() 80000000000 
ОДОДОО00000000000000000007000"7000000000000000 


ОДМІОДОТіптезегуетоДоОрООООО0ОО0000000МОДДОО000000 
002000000000000000000000000 


2.3.4 МОЦЦОООО 
№1000000000002-11000 


02-11  МОПООООООО 


ПО0000$оскеСВаппте!0000000000000000000000000000 
00000000000 


SocketChannel clientChannel = SocketChannel.open(); 


0000005оскекСпаппеїрДОДОО00000000000ТСРОД0000000 
00 


clientChannel.configureBlocking(false); 
socket.setReuseAddress (true) ; 
socket.setReceiveBufferSize(BUFFER SIZE); 
socket.setSendBufferSize(BUFFER SIZE) ; 


0000000000000000000 


boolean connected=clientChannel.connect (new 


InetSocketAddress("ip",port)); 


0000000000000000000000000000000000000000000000 
Дробор00батьероор0000005Упе0000000Оаскорроррбо000000 
О000000 


if (connected) 
{ 
clientChannel.register( selector, SelectionKey.OP READ, 
ioHandler); 


} 


else 


clientChannel.register( selector, 
Selectionkey.OP CONNECT, ioHandler); 
} 


ПППППАКеастогППППШПШППППОР_СОММЕСТППППШШПШПППТСР 
АСКОДОД0000000 


clientChannel.register( selector, SelectionKey.OP CONNECT, 


ioHandler); 


О00000Аеасёог00000000000000000000 


Selector selector = Selector.open(); 


New Thread(new ReactorTask()).start(); 


О00000000000ғгипоо00000000000000Кеубоо000 


int num = selector.select(); 
Set selectedKeys = selector.selectedKeys(); 
Iterator it = selectedKeys.iterator(); 
while (it.hasNext()) { 
SelectionKey key = (SelectionKey)it.next(); 


// ... deal with 1/0 event ... 


ПО0000соппес Д)0000000000000 


if (key.isConnectable()) 
//handlerConnect(); 


ЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕНЕНЕНЕЕЕЕЕЕЕЕШЕЕШЕШЕЕШЕ 


if (channel. finishConnect()) 


registerRead(); 


000200000000000000000000 


clientChannel.register( selector, SelectionKey.OP READ, 


ioHandler); 


00000000000000000000000000 


int readNumber = channel.read(receivedBuffer); 


ОД0000ВусевийегдодорОО00000000000везеє 00000000 
О000000000000 а5к ДООООООООО000000000000000000 


Object message = null; 
while(buffer.hasRemain()) 
{ 
byteBuffer.mark(); 
Object message = decode(byteBuffer); 
if (message == null) 
{ 
byteBuffer.reset(); 
break; 
} 
messageList.add(message ); 
} 
if (!byteBuffer.hasRemain()) 
byteBuffer.clear(); 
else 
byteBuffer.compact(); 
if (messageList != null 6 !messageList.isEmpty()) 
{ 
for(Object messageE : messagelist) 


handlerTask(messageE); 


П00000ОРОЈоОППепсоае[ВуѓеВи#егП5осКкеёСһаппе 10 
мгієеП000000000000000000000 


socketChannel.write(buffer); 


0000000000000000000004%1900000000000000000000000 
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2.3.5 NIO[| JTimeClient[|[|[ |[ J 
ОДОО0000000ТітеСтепі 0000 
ПІПП2-9 МІОДОДЗОООП0 Тіп есСепі 


16. if (args != null 66 args.length > 0) í 
17. try { 
18. port = Integer.valueOf(args[0]); 
19. } catch (NumberFormatException e) { 
20. // 00000 
21; } 
22. } 
23. new Thread(new TimeClientHandle("127.0.0.1", 


port), "TimeClient- 001") 
24. ‚start(); 


ООДОО00000000000ТіпесСііепібнапатедродоророб0000000 
[[TimeClient[ дДДО00Д500030000001ТіпеСіївпеНнапаїедрдлодой 
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package сом. 


import 
import 
import 
import 
import 
import 
import 


import 


/** 


Java. 
java. 
Java. 
java. 
Java. 
java. 
java. 


java. 


phei.netty.nio; 


io.IOException; 


net 


nio. 
nio. 
nio. 


nio. 


ByteBuffer; 


.InetSocketAddress; 


channels.SelectionKey; 


channels.Selector; 


channels.SocketChannel; 


util.Iterator; 


util.Set; 


* @author Administrator 


ж (date 2014[]2[]16[] 


ж (version 1.0 


" 


public class TimeClientHandle implements Runnable { 


private 


private 


private 


private 


private 


public TimeClientHandle(String host, int port) í 


String host; 


int 


port; 


Selector selector; 


SocketChannel socketChannel; 


volatile boolean stop; 


this.host = 


this.port - 
try 5 


selector 


host == null 


port; 


? "127.0.0.1" 


= Selector.open(); 


: host; 


28. socketChannel = SocketChannel.open(); 


29. socketChannel.configureBlocking(false); 
30. y catch (IOException e) 4 
31. e.printStackTrace(); 
32. System.exit(1); 
33. } 
34. } 
35. 
36. p 
37. * (non-Javadoc) 
38. * 
39. ж @5ее јама. lang.Runnable#run() 
40. */ 
41. @Override 
42. public void run() { 
43. try 1 
44. doConnect(); 
45. y catch (IOException e) { 
46. e.printStackTrace(); 
47. System.exit(1); 
48. } 
49. while (!stop) { 
50. try í 
51. selector.select(1000); 
52. Set<SelectionKey> selectedKeys 


selector.selectedKeys(); 


53. Iterator<SelectionKey> it 


selectedKeys.iterator(); 


54. SelectionKey key - null; 

55: while (it.hasNext()) { 

56. key = it.next(); 

57. it.remove(); 

58. try { 

59, handleInput (key); 

60. } catch (Exception e) { 

61. if (key != null) { 

62. key.cancel(); 

63. if (key.channel() != null) 

64. key.channel().close(); 

65. } 

66. } 

67. } 

68. y catch (Exception е) í 

69. e.printStackTrace(); 

70. System.exit(1); 

71. } 

72. } 

73. 

74. // ОПОДО0000000000000СпаппетпРірербрдорддророб000000 
000000000 

75. if (selector != null) 

76. try í 

77. selector.close(); 


78. } catch (IOException е) { 


79. e.printStackTrace(); 


80. } 

81. } 

82. 

83. private void handleInput(SelectionKey key) throws 


IOException { 


84. 
85. if (key.isValid()) { 
86. // 00000000 
87. SocketChannel sc = (SocketChannel) 


key.channel(); 


88. if (key.isConnectable()) í 
89. if (sc.finishConnect()) í 
90. sc.register(selector, 
SelectionKey.OP READ); 
9T. doWrite(sc); 
92. ) else 
93. System.exit(1);// ООООООООО 
94. } 
95. if (key.isReadable()) { 
96. ByteBuffer readBuffer = 


ByteBuffer.allocate(1024); 


97. int readBytes = sc.read(readBuffer); 
98. if (readBytes > 0) { 
99, readBuffer.flip(); 
100. byte[] bytes = new 


byte[readBuffer.remaining()]; 


191. readBuffer.get(bytes); 


102. String body = new String(bytes, "UTF- 
8"); 
103. System.out.println("Now is : " + body); 
104. this.stop = true; 
105. y else if (readBytes < 0) { 
106. // 000000 
107. key.cancel(); 
108. sc.close(); 
109. ) else 
110. ; // 00900000 
111. } 
112. } 
113. 
114. } 
115. 
116. private void doConnect() throws IOException { 
117. // 000000000000000000000000000000 
118. if (socketChannel. connect (new 


InetSocketAddress(host, port))) { 


119. socketChannel.register(selector, 
SelectionKey.OP READ); 
120. doWrite(socketChannel); 
121. ) else 
122. socketChannel.register(selector, 


SelectionKey.OP CONNECT); 
123. } 


124. 
125. private void doWrite(SocketChannel sc) throws 
IOException { 
126. byte[] req = "QUERY TIME ORDER" .getBytes(); 
127. ByteBuffer writeBuffer = 
ByteBuffer.allocate(req. length) ; 


128. writeBuffer.put(req); 

129. writeBuffer.flip(); 

130. sc.write(writeBuffer); 

131. if (!writeBuffer.hasRemaining()) 

132. System.out.println("Send order 2 server 
succeed."); 

133: } 

134. } 
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ПООО0МІО2.0ПОПАТОПБОООООО00000000000 
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МІО2.О00000000000000000000000000000000000000000 
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e ПДуама.ибії сопсиггепі  Еикигеп 0000000000 
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00002-11 AlOUUUUUUUUTimeClientHandle 


19. public class TimeServer { 
11. 

12. Le 

13. * @param args 


14. ж @throws IOException 


15. */ 
16. public static void main(String[] args) throws 


IOException { 


17. int port = 8080; 
18. if (args != null && args.length > 0) í 
19. try í 
20. port = Integer.valueOf(args[0]); 
21. } catch (NumberFormatException e) { 
22. // 00000 
23. } 
24. } 
25. AsyncTimeServerHandler timeServer=new 


AsyncTimeServerHandler (port); 
26. new  Thread(timeServer, "AIO- 
AsyncTimeServerHandler-001").start(); 
27. ) 
28. } 


000000250000000000000000000000000000 
АѕупсТітебегуегНапаіег ПОООООО 


00002-12  АТОПООООООО 


13. public class AsyncTimeServerHandler implements 
Runnable { 
14. 


15; private int port; 
16. 
17. CountDownLatch Latch; 
18. AsynchronousServerSocketChannel 


asynchronousServerSocketChannel; 


19. 
20. public AsyncTimeServerHandler (int port) í 
21. this.port = port; 
22. try { 
23. asynchronousServerSocketChannel = 


AsynchronousServerSocketChannel 
24. .open(); 
25. asynchronousServerSocketChannel.bind(new 


InetSocketAddress(port)); 


26. System.out.println("The time server is start 
in port : " + port); 

27. y catch (IOException е) { 

28. e.printStackTrace(); 

29. } 

30. } 

31. 

32. /* 

33. * (non-Javadoc) 

34. * 

35. ж @5ее java.lang.Runnable#run() 

36. 27 


37. @Override 


38. public void гип() { 


39. 

40. latch = new CountDownLatch(1); 

41. doAccept (); 

42. try { 

43. latch.await(); 

44. y catch (InterruptedException e) { 
45. e.printStackTrace(); 

46. } 

47. } 

48. 

49. public void doAccept() { 

50. asynchronousServerSocketChannel.accept (this, 
51. new AcceptCompletionHandler()); 
52. } 


ПООООПАзупсТите$егиегНат ег0000000200270000000 
ОДДОДОДООО000000000А5упсйгопоцй55егуег5оскеїСПпаппеї ПП 
000061 900000000000000000000000000000000000000 


0000ичи 0000040000000 СочпЕБо\мипЕ ас 0000000000000 
ООООО000000000000000000000000000000000000000000000 
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ПА10000000000000000000000000000СотрІеёіопНапа!ег 
[]AsynchronousSocketChannel,? super А0000 ћапаіега000 


ассер ППППППППППППППППППАссерЕСотріейопНап е 000 
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00002-13 AIOUUUUUUUUAcceptCompletionHandler 


14. 

15. @Override 

16. public void completed (AsynchronousSocketChannel 
result, 

17. AsyncTimeServerHandler attachment) { 


18. 
attachment.asynchronousServerSocketChannel.accept (attachment, 
this); 

19. ByteBuffer buffer = ByteBuffer.allocate (1024); 
20. result.read(buffer, buffer, new 


ReadCompletionHandler(result)); 


21. } 
22. 
23. @Override 
24. public void failed(Throwable 


exc,AsyncTimeServerHandler attachment) { 


25, exc.printStackTrace(); 
26. attachment.Latch.countDown( ) ; 
27. H 


28. } 


Сотрје опНапла ет 000000000 


e public void completed(AsynchronousSocketChannel 
result, AsyncTimeServerHandler attachment)[] 

• public void failed(Throwable exc, 
AsyncTimeServerHandler attachment)[] 
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000000 
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00002-14 AIOUUUUUUUUReadCompletionHandler 


8. 
19. * @author lilinfeng 
11. ж @date 2014120160 
12. * @version 1.0 
13. */ 
14. public class ReadCompletionHandler implements 
15. CompletionHandler<Integer, ByteBuffer> í 
16. 
17. private AsynchronousSocketChannel channel; 
18. 
19. public 
ReadCompletionHandler(AsynchronousSocketChannel channel) í 
20. if (this.channel == null) 
21. this.channel = channel; 
22. } 
23. 
24. @Override 
25. public void completed(Integer result, ByteBuffer 


attachment) { 


26. attachment.flip(); 
27. byte[] body = new byte[attachment.remaining()]l; 
28. attachment. get (body); 


29. try { 


30. String req = new String(body, "UTF-8"); 
31. System.out.println("The time server receive 
order : " + req); 
32, String currentTime = "QUERY TIME 


ORDER".equalsIgnoreCase(req) ? new java.util.Date( 


33. System.currentTimeMillis()).toString() 
"BAD ORDER"; 

34. doWrite(currentTime) ; 

35. y catch (UnsupportedEncodingException e) { 

36. e.printStackTrace(); 

37. } 

38. } 

39. 

40. private void doWrite(String currentTime) { 

4l. if (currentTime = null  && 


currentTime.trim().length() > 0) { 
42. byte[] bytes = (currentTime).getBytes(); 
43. ByteBuffer writeBuffer = 
ByteBuffer.allocate(bytes.length); 


44, writeBuffer.put(bytes); 
45. writeBuffer.flip(); 
46. channel.write(writeBuffer, writeBuffer, 
47. new CompletionHandler<Integer, 


ByteBuffer>() í 

48. @Override 

49. public void completed(Integer result, 
ByteBuffer buffer) { 


50. // 0000000000000 


51. if (buffer.hasRemaining()) 
52. channel.write(buffer, buffer, this); 
53. } 
54. 
55, @Override 
56. public void failed(Throwable exc, 


ByteBuffer attachment) { 


57. try { 
58. channel.close(); 
59, y catch (IOException e) { 
60. // ingnore on close 
61. } 
62. } 
63. }); 
64. } 
65. } 
66. 
67. @Override 
68. public void failed(Throwable exc, ByteBuffer 


attachment) { 


69. try { 

70. this.channel.close(); 
71. y catch (IOException e) { 
72. e.printStackTrace(); 


73. } 
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16. try { 
17. port = Integer.valueOf(args[0]); 
18. y catch (NumberFormatException e) { 
19. // 00000 
20. } 
21. } 
22. пем Thread (new 


AsyncTimeClientHandler("127.0.0.1", port), 
23. "AIO-AsyncTimeClientHandler-001").start(); 
24. 
25% } 
26. } 
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package com.phei.netty.aio; 


1 
2 
3. import java.io.IOException; 
4 


import java.io.UnsupportedEncodingException; 


5 import java.net.InetSocketAddress; 

6 import java.nio.ByteBuffer; 

1. import java.nio.channels.AsynchronousSocketChannel; 
8 import java.nio.channels.CompletionHandler; 

9 import java.util.concurrent.CountDownLatch; 

10. 

11. /** 

12. * @author Administrator 


13. ж @date 2014[]2[]16[] 
14. ж (version 1.0 
15. ЫА 


16. public class AsyncTimeClientHandler implements 


17. CompletionHandler<Void, AsyncTimeClientHandler>, 
Runnable { 

18. 

19. private AsynchronousSocketChannel client; 

20. private String host; 

21. private int port; 

22. private CountDownLatch latch; 

23. 

24. public AsyncTimeClientHandler(String host, int 
port) { 

25; this.host = host; 

26. this.port = port; 

27. try { 

28. client = AsynchronousSocketChannel.open(); 


29. y catch (IOException e) { 


30. e.printStackTrace(); 


31. } 

32. } 

33. 

34. @Override 

35, public void run() { 

36. latch = new CountDownLatch (1); 

37. client.connect(new InetSocketAddress(host, port), 
this, this); 

38. try í 

39. latch.await(); 

40. } catch (InterruptedException el) í 

41. el.printStackTrace(); 

42. } 

43. try { 

44. client.close(); 

45. y catch (IOException e) 4 

46. e.printStackTrace(); 

47. } 

48. } 

49. 

50. @Override 

51. public void completed(Void result, 


AsyncTimeClientHandler attachment) { 
52. byte[] req = "QUERY TIME ORDER".getBytes(); 
53. ByteBuffer writeBuffer = 
ByteBuffer.allocate(req. length) ; 


54. writeBuffer.put(req); 


55, writeBuffer.flip(); 
56. client.write(writeBuffer, writeBuffer, 
57. new CompletionHandler<Integer, ByteBuffer>() 1 
58. @Override 
59. public void completed(Integer result, 
ByteBuffer buffer) { 
60. if (buffer.hasRemaining()) { 
61. client.write(buffer, buffer, this); 
62. ) else { 
63. ByteBuffer readBuffer = 


ByteBuffer.allocate(1024); 


64. client.read( 

65. readBuffer, 

66. readBuffer, 

67. new CompletionHandler<Integer, 


ByteBuffer>() { 


68. @Override 

69. public void completed(Integer 
result, 

79. ByteBuffer buffer) { 

71. buffer.flip(); 

72. byte[] bytes = new byte[buffer 

73; .remaining()]; 

74. buffer.get(bytes); 

75. String body; 


76. try í 


77. 
78. 
79. 
80. 
81. 
82. 
(UnsupportedEncodingException e) 
83. 
84. 
85. } 
86. 
87. @0ve 
88. publ 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. } 
97. }); 
98. } 
99. } 
100. 
101. @Override 
102. 


body = new String(bytes, 
"UTF-8"); 
System.out.println("Now is : " 
* body); 
Latch. countDown(); 
} catch 
{ 
e.printStackTrace(); 


} 


rride 

ic void failed(Throwable exc, 
ByteBuffer attachment) { 

try 1 

client.close(); 
latch.countDown(); 

y catch (IOException e) 4 


// ingnore on close 


public void failed(Throwable 


exc,ByteBuffer attachment) { 


103. try 5 
104. client.close(); 
105. latch.countDown(); 
106. y catch (IOException е) { 
107. // ingnore on close 
108. } 
109. } 
110. }); 
111. } 
112. 
113. @Override 
114. public void failed(Throwable exc, 


AsyncTimeClientHandler attachment) { 


115. exc.printStackTrace(); 
116. try { 

117. client.close(); 

118. latch.countDown(); 
119. y catch (IOException e) 4 
120. e.printStackTrace(); 
121. } 

122. } 

123. } 
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java.lang.Thread.State: RUNNABLE 


at sun.nio.ch.EPollArrayWrapper.epollWait(Native Method) 


at 


sun.nio.ch.EPollArrayWrapper.poll(EPollArrayWrapper. java:210) 


at 
sun.nio.ch.EPollSelectorImpl.doSelect(EPollSelectorImpl. java: 65 
) 


аї 


sun.nio.ch.SelectorImpl.lockAndDoSelect(SelectorImpl.java:69) 


- locked <0х0000000750928190> (a sun.nio.ch.Util$2) 


locked <0х00000007509281а8> (а 
java.util.Collections$ UnmodifiableSet) 

locked <0x0000000750946098> (а 
sun.nio.ch.EPollSelectorImpl) 


at sun.nio.ch.SelectorImpl.select(SelectorImpl.java:80) 


at 
net.spy.memcached.MemcachedConnection.handlelO(Memcached 
Connection.java:217) 

at 
net.spy.memcached.MemcachedConnection.run(MemcachedConnection. 


java:836) 
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16. public class TimeServer { 
17. 
18. public void bind(int port) throws Exception { 
19. ///ППППППМТОППІ 
20. EventLoopGroup bossGroup = пем 


NioEventLoopGroup(); 


21. EventLoopGroup workerGroup = new 


NioEventLoopGroup(); 


22. try í 

23. ServerBootstrap b = new ServerBootstrap(); 
24. b.group(bossGroup, workerGroup) 

25. „channel (NioServerSocketChannel.class) 
26. .option(ChannelOption.SO BACKLOG, 1024) 
27. .childHandler(new ChildChannelHandler()); 
28. // 00000000000 

29. ChannelFuture f = b.bind(port).sync(); 

30. 

31. // ОДО000000000 


32. f.channel().closeFuture().sync(); 


33. } finally { 


34. // 0100000000000 
35; bossGroup.shutdownGracefully(); 
36. workerGroup.shutdownGracefully(); 
37. ) 
38. ) 
39. 
40. private class ChildChannelHandler extends 


ChannelInitializer <SocketChannel> { 
41. @Override 
42. protected void initChannel (SocketChannel arg0) 
throws Exception { 
43. argO.pipeline().addLast(new 
TimeServerHandler()); 
44. } 
45. 
46. } 
47. 
48. [AF 
49. * @param args 
50. * @throws Exception 
51. "A 
52. public static void main(String[] args) throws 
Exception { 
53 int port - 8080; 
54. if (args != null && args. length > 0) 5 
55. try { 


56. port = Integer.valueOf(args[0]); 


57. } catch (NumberFormatException е) { 
58. // 00000 

59. } 

60. } 

61. new TimeServer().bind(port); 

62. } 

63. } 
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12. public class TimeServerHandler extends 
ChannelHandlerAdapter { 
13. 
14. @Override 
15. public void channelRead(ChannelHandlerContext 


ctx, Object msg) 


16. throws Exception í 
17. ByteBuf buf = (ByteBuf) msg; 
18. byte[] req = new byte[buf.readableBytes()]; 
19. buf.readBytes(req); 
20. String body - new String(req, "UTF-8"); 
21; System.out.println("The time server receive order 
"+ body); 
22. String currentTime = "QUERY TIME 


ORDER" .equalsIgnoreCase(body) ? new java.util.Date( 
23. System.currentTimeMillis()).toString() : "BAD 


ORDER"; 
24. ByteBuf resp = 
Unpooled.copiedBuffer(currentTime.getBytes()); 


25. ctx.write(resp); 
26. } 
27. 
28. @Override 
29, public void 


channelReadComplete(ChannelHandlerContext ctx) throws Exception 


{ 


30. ctx.flush(); 

31. } 

32. 

33. @Override 

34. public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) { 


35; ctx.close(); 
36. } 
37. } 
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16. public class TimeClient { 
17. 


18. public void connect(int port, String host) throws 


Exception { 


19. // ОООД0МІ10000 
20. EventLoopGroup group = new NioEventLoopGroup(); 
21. try { 
22. Bootstrap b = new Bootstrap(); 
23. 
b.group(group).channel(NioSocketChannel.class) 
24. .option(ChannelOption.TCP NODELAY, true) 
25. .handler(new 
Channellnitializer<SocketChannel>() { 
26. @Override 
27. public void initChannel(SocketChannel ch) 
28. throws Exception í 
29. ch.pipeline().addLast(new 
TimeClientHandler()); 
30. } 
31. }); 
32. 
33. // 00000000 
34. ChannelFuture f = b.connect(host, 


port).sync(); 


35. 

36. // ОД0000000 

37. f.channel().closeFuture().sync(); 
38. y finally í 

39. // ПО0000003І0000 


40. group.shutdownGracefully(); 


41. } 


42. } 
43. 
44. A 
45. * @param args 
46. * @throws Exception 
47. 27 
48. public static void main(String[] args) throws 


Exception { 


49. int port = 8080; 

50. if (args != null && args.length > 0) { 
51. try { 

52. port = Integer.valueOf(args[0]); 
53. } catch (NumberFormatException e) { 
54. // 00000 

55. } 

56. } 

57. new TimeClient().connect(port, "127.0.0.1"); 
58. } 

59. ) 
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14. public class TimeClientHandler extends 
ChannelHandlerAdapter { 
15. 
16. private static final Logger logger = Logger 
17. 
.getLogger (TimeClientHandler.class.getName()); 


18. 

19. private final ByteBuf firstMessage; 

20. 

21. fee 

22. * Creates a client-side handler. 

23. */ 

24. public TimeClientHandler() { 

255 byte[] req = "QUERY TIME ORDER".getBytes(); 
26. firstMessage - Unpooled.buffer(req.length); 


27. firstMessage.writeBytes(req); 


28. 


29. } 

30. 

31. @Override 

32. public void channelActive(ChannelHandlerContext 
ctx) { 

33; ctx.writeAndFlush(firstMessage); 

34. ) 

35. 

36. @Override 

37. public void channelRead(ChannelHandlerContext 


ctx, Object msg) 


38. throws Exception { 

39. ByteBuf buf = (ByteBuf) msg; 

40. byte[] req = new byte[buf.readableBytes()]; 

41. buf.readBytes(req); 

42. String body - new String(req, "UTF-8"); 

43. System.out.println("Now is : " + body); 

44. } 

45. 

46. @Оуеггтае 

47. public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) { 
48. // 0000 
49. logger.warning("Unexpected exception from 
downstream : " 


50. + cause.getMessage()); 


51. ctx.close(); 
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4.2.1 TimeServer[|[|[] 
00004-1  Мевеуд ОДобТітез5егуегНапаїег 
12 П public class  TimeServerHandler extends 


ChannelHandlerAdapter { 
13[] 


14] private int counter; 

150 

160 @Override 

170 public void channelRead(ChannelHandlerContext ctx, 
Object msg) 

180 throws Exception { 

190 ByteBuf buf = (ByteBuf) msg; 

200 byte[] req = new byte[buf.readableBytes()]; 

21] buf.readBytes(req); 

22[] String body = new String(req, "UTF-8").substring(0, 


req. Length 
23 0 - 
System.getProperty("line.separator").length()); 
24[] System.out.println("The time server receive order : 
" + body 
250 + " ; the counter is : " + ++counter); 
26 |] String currentTime = "QUERY TIME 


ORDER" .equalsIgnoreCase(body) ? new java.util.Date( 
270 System.currentTimeMillis()).toString() : "BAD 
ORDER"; 
28 [| currentTime = currentTime + 
System.getProperty("line.separator"); 
29 П ByteBuf resp = 
Unpooled.copiedBuffer(currentTime.getBytes()); 
30 ctx.writeAndFlush(resp); 
31] } 


330 @Override 
34] public void exceptionCaught (ChannelHandlerContext 
ctx, Throwable cause) { 
35] ctx.close(); 
360 } 
370} 


ООООО000000000000000000000000000000000000000000 
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00004-2 NettyIUUUUUUUTimeClientHandler 


14 П public class TimeClientHandler extends 
ChannelHandlerAdapter { 
15[] 
16] private static final Logger logger = Logger 
17[] .getLogger(TimeClientHandler.class.getName()); 


18[] 

19[] private int counter; 
200 

211 private byte[] req; 
220 

2311, 777 





24П ж Creates a client-side handler. 


250 "y 
260 public TimeClientHandler() 4 
27 0 req = ("QUERY TIME ORDER" + 
System.getProperty("line.separator")) 
28] .getBytes(); 
290 ) 


31] @Override 
32] public void channelActive(ChannelHandlerContext ctx) 


33[]JByteBuf message = null; 


34[]for (int i = 0; i < 100; 1++) í 


35] message = Unpooled.buffer(reg.length); 


36)  message.writeBytes(req); 


370  ctx.writeAndFlush(message); 


3817} 


400 
41П @Override 
42 [| public void channelRead(ChannelHandlerContext ctx, 
Object msg) 
43] throws Exception { 
4АГВутеВиҒ buf = (ByteBuf) msg; 
45[]byte[] req = new byte[buf.readableBytes()]; 


46[]buf . геадВутез (req); 
47[JString body = new String(req, "UTF-8"); 
48[]System.out.println("Now is : " + body + " ; the counter 


u 


15 : 


497 + ++counter); 


590 ) 
51] 
520 @Override 
530 public void exceptionCaught (ChannelHandlerContext 
ctx, Throwable cause) { 
540 // 0000 
55[]logger.warning("Unexpected exception from downstream : " 
56] + cause.getMessage()); 
57[]ctx. close(); 
580 ) 
590} 
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00004-3 NettyQO000000TimeServer 


18Прир11с class TimeServer { 
190 
200 public void bind(int port) throws Exception { 
210// ППППППМТОППІ 

22[5EventLoopGroup bossGroup = new NioEventLoopGroup(); 
23[BEventLoopGroup workerGroup = new NioEventLoopGroup(); 
24[]try { 

250 ServerBootstrap b = new ServerBootstrap(); 

260 b.group(bossGroup, workerGroup) 


270 .channel (NioServerSocketChannel.class) 





280 .option(ChannelOption.SO BACKLOG, 1024) 


291] „childHandler (new ChildChannelHandler()); 
300 // ПО000000000 

31] ChannelFuture f = b.bind(port).sync(); 

320 

330 // ПО000000000 

34] f.channel().closeFuture().sync(); 

350} finally { 

360 // ПО0000000000 

370 bossGroup.shutdownGracefully(); 

38] workerGroup.shutdownGracefully(); 





410 
42 П private class ChildChannelHandler extends 
Channellnitializer <SocketChannel> { 
43[|@0verride 
44[]protected void initChannel(SocketChannel arg0) throws 
Exception { 
45  [] arg0.pipeline().addLast (new 
LineBasedFrameDecoder(1024)); 


461 arg0.pipeline().addLast(new StringDecoder()); 


477 


540 


550 


Exception { 


arg0.pipeline().addLast(new TimeServerHandler()); 


/ жж 
ж @param args 
* @throws Exception 
*/ 


public static void main(String[] args) throws 


56 1п{ port = 8080; 
57ПіЇ (args != null 66 args.length > 0) { 


580 
590 
600 
610 
62 
630) 


try 4 

port = Integer.valueOf(args[0]); 

} catch (NumberFormatException e) { 
// 00000 

} 


640 new TimeServer().bind(port); 
650 } 
660} 
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12 [] public class  TimeServerHandler extends 

ChannelHandlerAdapter { 

130 

141 private int counter; 

150 

160 @Override 

170 public void channelRead(ChannelHandlerContext ctx, 
Object msg) 

180 throws Exception { 

1915 глпд body = (String) msg; 


20[]System.out.println("The time server receive order : " + 


body 


211 + " ; the counter is : " + ++counter); 


22 [|] String currentTime - "QUERY TIME 
ORDER".equalsIgnoreCase(body) ? new java.util.Date( 
23 [] System.currentTimeMillis()).toString() : "BAD 
ORDER" ; 
24 П currentTime = currentTime + 
System.getProperty("line.separator"); 
25 П ByteBuf resp = 
Unpooled.copiedBuffer(currentTime.getBytes()); 
26[]ctx.writeAndFlush(resp); 
270 } 


29р @Override 
301 public void exceptionCaught (ChannelHandlerContext 
ctx, Throwable cause) { 


3l[]ctx.close(); 


320 ) 
330} 
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18Прир11с class TimeClient { 

190 

200 public void connect(int port, String host) throws 
Exception { 

210// ПППППМТОППП 

22[]EventLoopGroup group = new NioEventLoopGroup(); 

23[]try í 

24П Bootstrap b = new Bootstrap(); 

250 b.group(group).channel(NioSocketChannel.class) 





260 .option(ChannelOption.TCP NODELAY, true) 

27[] .handler(new Channellnitializer<SocketChannel>() 
{ 

28] @Override 


291] public void initChannel (SocketChannel ch) 


300 
317 


321 


330 


34 П 


throws Exception { 


ch.pipeline().adaLast( 


new LineBasedFrameDecoder (1024) ); 


ch.pipeline().addLast(new StringDecoder()); 


ch.pipeline().addLast(new 


TimeClientHandler()); 


350 


360 7); 

370 

38р // 01000000 

391 ChannelFuture f = b.connect(host, port).sync(); 
400 

410 // 000000000 

420 f.channel().closeFuture().sync(); 

430} finally { 

44 // ОДОД000М10000 

450 group.shutdownGracefully(); 


460} 
470 } 
480 
490 pr 
500 ж @param args 
51] ж @throws Exception 
521 */ 
530 public static void main(String[] args) throws 


Exception { 
54Піпі port = 8080; 
55011 (args != null 66 args.length > 0) { 
56] try { 
570 port = Integer.valueOf(args[0]); 
580 } catch (NumberFormatException e) { 
59р // 00000 
600 } 
610} 


62р new TimeClient().connect (рогі, "127.0.0.1"); 
630 } 
640} 
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14 [] public class TimeClientHandler extends 


ChannelHandlerAdapter { 





150 

161 private static final Logger logger = Logger 
170 .getLogger(TimeClientHandler.class.getName()); 
18[] 

19[] private int counter; 

200 

21] private byte[] req; 

22[] 

230 pe 

24П ж Creates а client-side handler. 

250 */ 

260 public TimeClientHandler() { 


27 П req = ("QUERY TIME ORDER" + 


System.getProperty("line.separator")) 


28] .getBytes(); 

291) ) 

300 

31] @Override 

32р public void channelActive(ChannelHandlerContext ctx) 


330ByteBuf message = null; 

34[]for (int i = 0; i < 100; i++) í 

350 message = Unpooled.buffer(req. length); 

360 message.writeBytes (req); 

370 ctx.writeAndFlush (message); 

380) 

390 } 

400 

АШ @Override 

42П public void channelRead(ChannelHandlerContext ctx, 
Object msg) 

43] throws Exception { 

44151 глпд body = (String) msg; 


45[]System.out.printin("Now is : " + body + " ; the counter 


u 


15 : 


46/] + ++counter); 


48[] 
49[] @Override 
500 public void exceptionCaught (ChannelHandlerContext 


‚ Throwable cause) { 


510// 0000 

52 Тоддег.магп1 под ("Unexpected exception from downstream : " 
530 + cause.getMessage()); 

54[]ctx.close(); 

550 } 

560) 
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ПІПП5-1 EchoServer[]][]EchoServer 


22. public class EchoServer { 
23. public void bind(int port) throws Exception { 
24. ///ППППППМТОППІ 
25. EventLoopGroup bossGroup = пем 


NioEventLoopGroup(); 


26. EventLoopGroup workerGroup = new 
NioEventLoopGroup(); 
27. try { 
28. ServerBootstrap b = new ServerBootstrap(); 
29. b.group(bossGroup, workerGroup) 
30. . channel (NioServerSocketChannel.class) 


31. .option(ChannelOption.SO BACKLOG, 100) 


32. . Пап Тег (new 
LoggingHandler(LogLevel.INFO)) 
33. „childHandler (new 


Channellnitializer<SocketChannel>() { 


34. @Override 
35, public void initChannel (SocketChannel ch) 
36. throws Exception { 

37. ByteBuf delimiter = 


Unpooled.copieaBuffer("$ " 


38. .getBytes()); 


39. ch.pipeline().addLast( 


40. new 


DelimiterBasedFrameDecoder (1024, 


41. delimiter)); 


42. ch.pipeline()..addLast (new 
StringDecoder()); 
43. ch.pipeline()..addLast (new 


EchoServerHandler()); 


44. } 

45. }); 

46. 

47. // 00000000000 

48. ChannelFuture f = b.bind(port).sync(); 
49. 

50. // 00000000000 

51. f.channel().closeFuture().sync(); 

52. y finally í 

53. // 0100000000000 


54. bossGroup.shutdownGracefully(); 


55. workerGroup.shutdownGracefully(); 


56. } 
57. } 
58. 
59. public static void main(String[] args) throws 


Exception { 


60. int port = 8080; 

61. if (args != null && args.length > 0) { 
62. try { 

63. port = Integer.valueOf(args[0]); 
64. } catch (NumberFormatException е) { 
65. // 00000 

66. } 

67. } 

68. new EchoServer().bind(port); 

69. } 

70. } 


000003 70410000000000000ВуќеВви#000000*%_ "0000000 
40 ПП ОП DelimiterBasedFrameDecoder [] il JJI U D ÛU 
ChannelPipeline[]]DelimiterBasedFrameDecoderí|||[|[ JI JJI II] 
ОО00000000001024000000000000000000000000000000000 
TooLongFrame Exception ПОПОПО00000000000000000000 
Меєуроо0000000000000000000000 


ПО000ЕсһобегуегНапаіег ПІ 


ПІПП5-2 EchoServer[]][]EchoServerHandler 


13. @Sharable 
14. public class EchoServerHandler extends 


ChannelHandlerAdapter { 


15. 
16. int counter = 0; 
17. 
18. @Override 
19. public void channelRead(ChannelHandlerContext 


ctx, Object msg) 


20. throws Exception { 
21. String body = (String) msg; 
22. System.out.println("This is " + ++counter + " 


times receive client : [" 


23. + body + "]"); 


24. body += "$ "; 


25. ByteBuf echo 
Unpooled.copiedBuffer(body.getBytes()); 


26. ctx.writeAndFlush (echo); 
27; } 
28. 


29. @Override 


30. public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) { 


31. cause.printStackTrace(); 
32. ctx.close();// ОДО000000 
33. } 

34. } 


0210230000000000000000ОбеиткегВазеаРгате д есоадег 


ПОоОО000000000000СһаппеіНапаіег000т590000000000000 
ПОСһаппеіНапаіег5іпоресодегОВуѓеви 00000000000 


ЕсһобегмегНапаіег ППт<дОППППІПИПИПИПИП 


по00000реіітіёегВаѕеағгатересодег 0000000000000 
ОДОД00000000000075 "О0О000Вувеви о рробо0000000000 


ОДО000000000000 
5.1.2 Реп егВазгедЕгатересодек ір 
ПОообЕспоСпел TETTE] 
00005-3 EchoClient[]]]]]EchoClient 
20. public class EchoClient { 
21. 
22. public void connect(int port, String host) throws 


Exception { 


23. // ОДОДОМІО000 


24. EventLoopGroup group = new NioEventLoopGroup(); 


25, try { 
26. Bootstrap b = new Bootstrap(); 
27. 
b.group(group).channel(NioSocketChannel.class) 
28. .option(ChannelOption.TCP NODELAY, true) 
29. .handler(new 
Channellnitializer<SocketChannel>() { 
30. @Override 
31. public void initChannel (SocketChannel ch) 
32. throws Exception í 
33. ByteBuf delimiter = 


Unpooled.copieaBuffer("$ " 


34. .getBytes()); 


35. ch.pipeline().addLast( 


36. new 


DelimiterBasedFrameDecoder (1024, 


37. delimiter)); 

38. ch.pipeline().addLast (new 
StringDecoder()); 

39. ch.pipeline().addLast(new 


EchoClientHandler()); 


40. } 


41. 7); 
42. 
43. // 00000000 
44. ChannelFuture f = b.connect(host, 


port).sync(); 


45. 
46. // 000000000 
47. f.channel().closeFuture().sync(); 
48. } finally { 
49. // ООД0000М10000 
50. group.shutdownGracefully(); 
51; } 
52. } 
53. 
54. [AF 
55, * @рагат args 
56. * @throws Exception 
57. ER 
58. public static void main(String[] args) throws 


Exception { 
59. int port = 8080; 
60. if (args != null && args.length > 0) { 
61. try { 


62. port = Integer.valueOf(args[0]); 


63. } catch (NumberFormatException e) { 

64. // 00000 

65. } 

66. } 

67. new EchoClient().connect(port, "127.0.0.1"); 
68. } 

69. } 


ППППОПОО U U DelimiterBasedFrameDecoder |] 


StringDecoderpogg0gChannelPipeline 0000000900000 
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0009-4  EchoClient[T]]]EchoClientHandler 


11. public class EchoClientHandler extends 
ChannelHandlerAdapter { 
12. 
13. private int counter; 
14. 
15. static final String ECHO REQ = "Hi, Lilinfeng. 


Welcome to Netty.$ "; 


16. 
18. * Creates a client-side handler. 


19. */ 


20. public EchoClientHandler() { 


21. } 
22. 
23. @Override 
24. public void channelActive(ChannelHandlerContext 
ctx) { 
23: for (int i = 0; i < 10; i++) 7 


ctx.writeAndFlush(Unpooled.copiedBuffer(ECHO REQ.getBytes())); 


26. } 
27. } 
28. 


29. @Override 


30. public void channelRead(ChannelHandlerContext 
ctx, Object msg) 
31. throws Exception { 
32. System.out.println("This is " + ++counter + " 


times receive server : І" 


33. + msg + "]"); 
34. H 
35. 
36. @Override 
37. public void 


channelReadComplete(ChannelHandlerContext ctx) throws Exception 


{ 


38. ctx.flush(); 
39. } 

40. 

41. @Override 


42. public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) { 


43. 
44. 
45. 
46. 


cause.printStackTrace(); 


ctx.close(); 


} 
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1 times 
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4 times 


5 times 


6 times 


receive 
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receive 


receive 
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client : 
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Lilinfeng. 


Lilinfeng. 


Lilinfeng. 
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Welcome 
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to 


to 


to 
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This is 7 times receive client : [Hi, Lilinfeng. Welcome to 
Netty.] 

This is 8 times receive client : [Hi, Lilinfeng. Welcome to 
Netty.] 

This is 9 times receive client : [Hi, Lilinfeng. Welcome to 
Netty.] 

This is 10 times receive client : [Hi, Lilinfeng. Welcome 


to Netty.] 


О000000000 


This is 1 times receive server : [Hi, Lilinfeng. Welcome to 
Netty.] 

This is 2 times receive server : [Hi, Lilinfeng. Welcome to 
Netty.] 

This is 3 times receive server : [Hi, Lilinfeng. Welcome to 
Netty.] 

This is 4 times receive server : [Hi, Lilinfeng. Welcome to 
Netty.] 

This is 5 times receive server : [Hi, Lilinfeng. Welcome to 
Netty.] 

This is 6 times receive server : [Hi, Lilinfeng. Welcome to 
Netty.] 

This is 7 times receive server : [Hi, Lilinfeng. Welcome to 
Netty.] 


This is 8 times receive server : [Hi, Lilinfeng. Welcome to 


Netty.] 

This is 9 times receive server : [Hi, Lilinfeng. Welcome to 
Netty.] 

This is 10 times receive server : [Hi, Lilinfeng. Welcome 


to Netty.] 


ОДО000000000000020ПД7НІ, Lilinfeng. Welcome to Netty."[] 
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000000000Фе|ткКегВазеаЕгате)есоаег100000000000000 
000000000000000ОбеткегВазеаРЕгатедесоде 1000000 
05-1000 


05-1 ПІПбейткегВавсеаҒгатебесодег ПП 
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This is 1 times receive client : [Hi, Lilinfeng. Welcome to 
Netty.$ Hi, Lilinfeng. Welcome to Netty.$ Hi, Lilinfeng. 
Welcome to Netty.$ Hi, Lilinfeng. Welcome to Netty.$ Hi, 
Lilinfeng. Welcome to Netty.$ Hi, Lilinfeng. Welcome to 
Netty.$ Hi, Lilinfeng. Welcome to Netty.$ Hi, Lilinfeng. 
Welcome to Netty.$ Hi, Lilinfeng. Welcome to Netty.$ Hi, 
Lilinfeng. Welcome to Netty.$ | 
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5.2.1 FixedLengthFrameDecoder|] 0 
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0009-5 Есһобегмег ПП EchoServer 


20. public class EchoServer { 
21. public void bind(int port) throws Exception { 
22. // ООО000МІ10000 
23. EventLoopGroup bossGroup = пем 


NioEventLoopGroup(); 


24. EventLoopGroup workerGroup = new 
NioEventLoopGroup(); 
25. try { 
26. ServerBootstrap b = new ServerBootstrap(); 
27. b.group(bossGroup, workerGroup) 
28. . channel (NioServerSocketChannel.class) 
29. .option(ChannelOption.SO BACKLOG, 100) 


30. .handler(new 


LoggingHandler(LogLevel.INFO)) 
31. .childHandler(new 


Channellnitializer<SocketChannel>() { 


32. @Override 

33. public void initChannel (SocketChannel ch) 

34. throws Exception { 

35. ch.pipeline().addLast( 

36. new FixedLengthFrameDecoder (20) ); 
37. ch.pipeline().addLast (new 


StringDecoder()); 
38. ch.pipeline().addLast (new 


EchoServerHandler()); 


39, J 

40. 7); 

41. 

42. // 00000000000 


43. ChannelFuture f = b.bind(port).sync(); 


44. 


45. // ОДО00000000 
46. f.channel().closeFuture().sync(); 
47. + finally { 
48. // 0100000000000 
49. bossGroup.shutdownGracefully(); 
50. workerGroup.shutdownGracefully(); 
51. } 
52. } 
53. 
54. public static void main(String[] args) throws 


Exception { 


55. int port = 8080; 

56. if (args != null && args.length > 0) { 
57. try í 

58. port = Integer.valueOf(args[0]); 
59. } catch (NumberFormatException e) { 
60. // 00000 

61. } 

62. } 

63. new EchoServer().bind(port); 

64. } 

65. } 
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ПІПП5-6 Есһобегуег(П| EchoServerHandler 


11. @Sharable 
12. public class EchoServerHandler extends 


ChannelHandlerAdapter { 


13. 
14. @Override 
15; public void channelRead(ChannelHandlerContext 


ctx, Object msg) 


16. throws Exception { 

17. System.out.println("Receive client : [" + msg + 
']") 

18. } 

19. 

20. @Override 

21. public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) { 


22. cause.printStackTrace(); 
23. ctx.close();// ООООООООО 
24. } 

25. } 
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6.1 Јама 


Java ПППП]ОК 1.1000000000000000000000000 
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000000000)ама 00000000000 


6.1.1 [HHI 


ПООООШама 00000000000000000000000000000©+ +00 
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О0амар10000амаПо000000000000000000000000000000 
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6.1.2 (00000000 
ПООООООООООЦФама 00000000000 
00006-1 ]амаПППОП POJO[][]]Userinfo 


10. public class UserInfo implements Serializable { 

11. 

12. foe 

13. * 000000 

14. */ 

15. private static final long serialVersionUID = 1L; 


17. private String userName; 


private int userID; 


public UserInfo buildUserName(String userName) í 
this.userName = userName; 
return this; 


} 


public UserInfo buildUserID(int userID) { 
this.userID = userID; 
return this; 


} 


/** 

* (areturn the userName 

*/ 

public final String getUserName() { 
return userName; 


} 


/** 

* @рагат userName 

і the userName to set 

*/ 

public final void setUserName (String userName) í 
this.userName = userName; 


} 


46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 


/** 

ж @return the userID 

^ 

public final int getUserID() í 
return userID; 


} 


/** 

ж @param userID 

in the userID to set 

27. 

public final void setUserID(int userID) í 
this.userID = userID; 


} 


public byte[] codeC() { 

ByteBuffer buffer = ByteBuffer.allocate (1024); 
byte[] value = this.userName.getBytes(); 
buffer.putInt(value.length); 
buffer.put(value); 

buffer.putInt(this.userID); 

buffer.flip(); 

value = null; 

byte[] result = new byte[buffer.remaining()]; 
buffer.get(result); 


return result; 
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00006-2 JavalUUUU UUUUUTestUserlnfo 


11. public class TestUserInfo { 


12. 
13. /** 
14. * @param args 
15. * @throws IOException 
16. */ 
17. public static void main(String[] args) throws 


IOException { 
18. UserInfo info = new UserInfo(); 


19. info.buildUserID(100).buildUserName("Welcome to 


20. ByteArrayOutputStream bos = new 


ByteArrayOutputStream(); 
21. ObjectOutputStream os = new 
ObjectOutputStream(bos); 


22. os.writeObject (info); 

23. os.flush(); 

24. os.close(); 

25, byte[] b = bos.toByteArray(); 

26. System.out.println("The јак serializable length 
is : " + b.length); 

27. bos.close(); 

28. System.out.println("----------------------------- 
шалы а "); 

29. System.out.println("The byte array serializable 
length is : " 

30. + info.codeC().length); 

31. } 

32. 

3. } 
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00006-3 JavalUUUU UUUUUUUPerform TestUserlnfo 


12. public class PerformTestUserInfo { 
13. 

14. До 

15. ж @param args 

16. ж @throws IOException 

17. */ 


18. public static void main(String[] args) throws 


IOException { 


19. UserInfo info = new UserInfo(); 

20. info.buildUserID(100).buildUserName("Welcome to 
Netty"); 

21. int loop - 1000000; 

22. ByteArrayOutputStream bos = null; 

23. ObjectOutputStream os = null; 

24. long startTime = System.currentTimeMillis(); 

25. for (int i = 0; i < loop; i++) í 

26. bos = new ByteArrayOutputStream(); 

27. os = new ObjectOutputStream(bos); 

28. os.writeObject(info); 

29. os.flush(); 

30. os.close(); 

31. byte[] b = bos.toByteArray(); 

32. bos.close(); 

33. } 

34. long endTime = System.currentTimeMillis(); 

35. System.out.println("The јак serializable cost 
time is š 

36. + (endTime - startTime) + " ms"); 

37. 

38. System.out.println("----------------------------- 
Vise "); 

39. 

40. ByteBuffer buffer = ByteBuffer.allocate(1024); 


41. startTime = System.currentTimeMillis(); 


42. for (int i = 0; i < loop; 1++) í 


43. byte[] b = info.codeC(buffer); 

44. } 

45. endTime = System.currentTimeMillis(); 

46. System.out.println("The byte array serializable 
cost time is : " 

47. + (endTime - startTime) + " ms"); 

48. } 

49. } 
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DOrMaprsetrListrbn pana ad ad ad add bd bd II I! 
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ThriftQ0 0000000000000 


e 0000000000 
e 000000000 
e 0000000000000 


ОДООДО00000007 гі 000000000000000000)амарод0вмі 
0006-70000000000000000000 


[6-7 ThriftQQ00000 
6.2.3 JBoss Marshalling| || 


JBoss Marshalling()|JavaD n npAPTDOCUUOD) P КОДОООО0000 
00000000ама. іо. 5егіаїїгабте ППООООД0О000000000000000000 


ПОООО0000000000000 
000000/ама ПОДОО00000000 


• ООООО00000000000000000000000000000000 

e ООООО00000000000000000 

• ПООООО0000000000000000000000000000000000000 
„ ПШППаума.то.бегіайһг?амеЦ ПП ПауаПППП 

e ООО00000000000000 


О000000000000000Воѕѕ Маг5Ппатіпд0000/8о5500000000 
0000 


JBoss МагзпаИпаПОПОПО0000000Ме у IMarshalling[ 000 
000000 


6.3 ПП 


00000) ама)000000000000/амарроО000000000000000000 
ООООО000000000000000000000000000000000000000000000 
ОДООО0О70000000000000000000000000000000000000Мексу 
О0000000000 
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0000 Фама ПППООООБОВОБОБООООО ами ай ПП 000000000 
ПРО)ОПОПОіама. іо.5егіаїїгарті ОДОДООООбО000010000000000 
јама ло.ОрјесИпри јама 1о.ОбјескОо и рш  ПООООООО 


ОДООД00000000000000000000000ама ПОПО000000000000 
000000000)ама орДДОО0П0000000000000000000 
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7.1 Netty Јама n III 
О00000000003еєуро000000000000000000000007-1000 


07-1 SubscribeReq]] ID 


0000000000000000000000000000000000000000000000 
00000000000 7-2000 


07-2 SubscribeResp|[|[|[][] 


ПороробрОмекупобјесЕпсодет Објес  есодет 00000 
LI 


ПОВОВОЕ 


удмеєсу ПРООПООООДООО0О0000 


П 1 0 0 0 0 [J ChannelPipeline 0 0 DB ÛU ÛU U 
io.netty.handler.codec.serialization.Object Decoder[] 


OH 2000 0 0 ChannelPipeline 0 0 0000 
io.netty.handler.codec.serialization.Object Encoder]] 


030000ФамаП0ООРО]ОППООО јама 1ю.5епа!ха ей 
ДБрророрордодороррооменубпПРО)0000Шамаро00 
00007-1 Netty )ауаП ПП ОПОДОПРО)О000 


9. public class SubscribeReq implements Serializable { 
10. 

11. дану 

12. * 0000010 

13; */ 

14. private static final long serialVersionUID = 1L; 
15. 

16. private int subReqID; 

17. 

18. private String userName; 

19. 

20. private String productName; 

21. 


22. private String phoneNumber; 


24. private String address; 

ӨТЕ //де зе ПП 

100. 

101. 2 

102. * (non-Javadoc) 

103. * 

104. ж @5ее java.lang.Object#toString() 
105. T 

106. @Override 

107. public String toString() { 

108. return "SubscribeReq [subReqID=" + subReqID + 


", userName=" + userName 


109. зо", productName-" + productName + ", 
phoneNumber=" 
110. + phoneNumber + ", address=" + address + 
"1"; 
111. } 
112. } 


ЅирѕсгіреКеаП000ЈОЈОППОО00000000 
0100900 Serializable 
02001400000000000100 
О00000000РОЈОПр 
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9. public class SubscribeResp implements Serializable { 
10. 

11. JIE 

12. * O000ID 

13. */ 

14. private static final long serialVersionUID = 11; 
15. 

16. private int subReqID; 

17. 

18. private int respCode; 

19. 

20. private String desc; 

//де зец... 

66. 

67. /* 

68. * (non-Javadoc) 

69. * 

70. ж @5ее java.lang.Object#toString() 

71. */ 

72. @Override 

73. public String toString() í 

74. return "SubscribeResp [subReqID=" + subReqID + ", 


respCode=" + respCode 


75. + ", desc=" + desc + "]"; 


00000000000000000000000 


00007-3 Netty |ауа ПП UUUUUUUUSubReqServer 


21. public class SubReqServer { 
22. public void bind(int port) throws Exception 1 
23. ///ППППППМТОППІ 
24. EventLoopGroup bossGroup = пем 
NioEventLoopGroup(); 
25 EventLoopGroup workerGroup = new 


NioEventLoopGroup(); 


26. try { 
27. ServerBootstrap b = new ServerBootstrap(); 
28. b.group(bossGroup, workerGroup) 
29. . channel (NioServerSocketChannel.class) 
30. .option(ChannelOption.SO BACKLOG, 100) 
3l. .handler(new 


LoggingHandler(LogLevel.INFO)) 
324 . childHandler(new 
Channellnitializer<SocketChannel>() { 
33. @Override 
34. public void initChannel (SocketChannel ch) 


35. 


36. 


37. 


38. 


39. 


ch.pipeline() 


‚addLast( 


new ObjectDecoder( 


1024 * 1024, 


ClassResolvers 


.weakCachingConcurrentResolver(this 


41. 


.getClassLoader()))); 


43. 
ObjectEncoder()); 


40. 


.getClass() 


42. 


ch.pipeline().addLast(new 


44. ch.pipeline().addLast (new 
SubRegServerHandler()); 


45. } 
46. }); 
47. 
48. // 00000000000 
49. ChannelFuture f = b.bind(port).sync(); 
50. 
51. // 00000000000 
52. f.channel().closeFuture().sync(); 
53, } finally { 
54. // 0000000000006 
55; bossGroup.shutdownGracefully(); 
56. workerGroup.shutdownGracefully(); 
57. } 
58. } 
59. 
60. public static void main(String[] args) throws 


Exception { 


61. int port = 8080; 


62. if (args != null && args.length > 0) í 
63. try { 

64. port = Integer.valueOf(args[0]); 
65. } catch (NumberFormatException e) { 
66. // 00000 

67. } 

68. } 

69. new SubReqServer().bind(port); 

70. } 

71. } 


035 00000 00000 0000 00 ObjectDecoder 00000 
5епа!ха еПРО)ОППППОВООВООВОООООООООС а Везомег ПП 
0 0 O O weakCachingConcurrentResolver [] [] U O U U 0 
\МеакВе!егепсеМар 100000000000000000000000000000000 
ОООДОО00000000000000000000000000000000000000000000 
О00000002 МООООД00000000 


043 000000 ObjectEncoderQ 0000000000000000 
5егіаїїгабіе ПРООПДОДОООООООО000000000000000000000000 
Ороррробророророддомеєсуроро000000 


0440 ID Û OD DO handler SubRegServerHandler ППП 
ChannelPipeline[UUUUUUUUUUUUUUUUUSubReqServerHandlerl] 
000000 


00007-4 Netty |ауа ПП UUUUUUUSubReqServerHandler 


14. @Sharable 


15. public class SubReqServerHandler extends 
ChannelHandlerAdapter { 
16. 
17. @Override 
18. public void channelRead(ChannelHandlerContext 


ctx, Object msg) 


19, throws Exception { 
20. SubscribeReq req = (SubscribeReq) msg; 
21. if 


("Lilinfeng".equalsIgnoreCase(req.getUserName())) í 
22, System.out.println("Service accept client 


subscribe req : [" 


23. + req.toString() + "]"); 

24. ctx.writeAndFlush(resp(req.getSubReqID())); 
25. } 

26. } 

27. 

28. private SubscribeResp resp(int subReqID) 4 

29. SubscribeResp resp = new SubscribeResp(); 

30. resp.setSubReqID(subReqID) ; 

31. resp. setRespCode (0); 

32. resp.setDesc("Netty book order succeed, 3 days 


later, sent to the designated address"); 


33. 
34. 
35, 
36. 
37. 


return resp; 


} 


@Override 


public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) { 


38. 
39. 
40. 
41. 


cause.printStackTrace(); 
ctx.close();// ПО0000000 
} 


00000Вап ег ObjectDecoder]]]]11SubRegServerHandler 
ОДО000000000000005иб5сгіоевеа 000000002 10000000000 
ПИ ПИТТ 
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7.2 


Јама ПП Ме њу 0000 


ПОБОВОВОВОЕ 


О10000000000№еуро0000000000СһаппеІРіреііпер 


П2П00000000000000000000000М3еёуПамаро00000007СР 
ОО/О000000000210000000000000000000 


ОЗО0000000вапатег jn nba t 


ПОБОВОВОВОВОВОВОЕ 


ШШЕ 


00007-5 Netty Јамар00 0000000 


19. public class SubReqClient ( 
20. 
21. public void connect(int port, String host) throws 


Exception { 


22. // ОДОДОМІ10000 
23. EventLoopGroup group = new NioEventLoopGroup(); 
24. try í 
25. Bootstrap b = new Bootstrap(); 
26. 
b.group(group).channel(NioSocketChannel.class) 
27. .option(ChannelOption.TCP NODELAY, true) 
28. .handler (new 
Channellnitializer<SocketChannel>() { 
29. @Override 
30. public void initChannel (SocketChannel ch) 
31. throws Exception í 


32. ch.pipeline().addLast( 


33, 


ClassResolvers 


.cacheDisabled(this.getClass() 


35. 


36. 
ObjectEncoder()); 


new ObjectDecoder(1024, 


34. 


.getClassLoader()))); 


ch.pipeline().addLast(new 


37. ch.pipeline().addLast (new 
SubRegClientHandler()); 


38. } 
39. }); 
40. 
41. // 00000000 
42. ChannelFuture f = b.connect(host, 


port).sync(); 


43. 

44. // 00000000 

45. f.channel().closeFuture().sync(); 
46. } finally { 

47. // ОДД00000М10000 

48. group.shutdownGracefully(); 
49. } 

50. } 

51. 

52. /** 

53, * @param args 

54. * @throws Exception 

55. 272 


56. public static void main(String[] args) throws 


Exception { 


57. int port = 8080; 

58. if (args != null && args.length > 0) í 
59. try { 

60. port = Integer.valueOf(args[0]); 
61. } catch (NumberFormatException е) { 
62. // 00000 

63. } 

64. } 

65. new SubReqClient().connect(port, "127.0.0.1"); 
66. } 

67. } 


ОЗ200000000000000000000056і00000000000000000561 
DbundleQQ0000000000000b undle nn pap adn ap add dC CC 
ЕНЕНЕЕЕЕЕШЕНЕНЕНЕНЕЕЕЕЕЕЕЕШЕШЕШЕЕЕЕ 


000000$ч6ВеаСПепт{Нап Че 000 


00007-6 Netty Java UUUUUUUSubReqClientHandler 


12. public class SubReqClientHandler extends 
ChannelHandlerAdapter { 
13. 
14. f 
15. * Creates a client-side handler. 


16. 57 


17. public SubReqClientHandler() í 


18. } 

19. 

20. @Override 

21. public void channelActive(ChannelHandlerContext 
ctx) { 

22. for (int i = 0; i < 10; i++) { 

23. ctx.write(subReq(i)); 

24. } 

25. ctx.flush(); 

26. } 

27. 

28. private SubscribeReq subReq(int i) { 

29. SubscribeReq req = new SubscribeReq(); 

30. req.setAddress ( "00000000000000" ) ; 

31. req.setPhoneNumber ("138xxxxxxxxx"); 

32. req.setProductName("Netty [IU ) ; 

33. req.setSubReqID(i); 

34. req.setUserName("Lilinfeng"); 

35. return req; 

36. } 

37. 

38. @Override 

39. public void channelRead(ChannelHandlerContext 


ctx, Object msg) 
40. throws Exception { 


41. System.out.println("Receive server response : |" 


42. } 
43. 
44. @Override 


45. public void 
channelReadComplete(ChannelHandlerContext ctx) throws Exception 


{ 


46. ctx.flush(); 

47. } 

48. 

49, @Override 

50. public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) { 


51. cause.printStackTrace(); 
52. ctx.close(); 

53. } 

54. } 


022)250000000000000020000000000000000000000 


О0000000000000000000000000000596КеасСііепёНапаіег 
000000000000000000000 


ОДОДООДОДбОДООООбОДОДОДОДО000000000000000000 
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[Java 


00200000000000000000000 
О000000000 


log4j:WARN No appenders could be found for logger 
(io.netty.util.internal. logging.InternalLoggerFactory). 

log4j:WARN Please initialize the 10041 system properly. 

Service accept client subscribe req : [SubscribeReq 
[subReqID=0, userName= Lilinfeng, productName=Netty ПППП, 
phoneNumber=138xxxxxxxxx, а4аге$$=[ [0000000000000] ] 

Service accept client subscribe req : [SubscribeReq 
[subReqID-1, userName= Lilinfeng, productName=Netty ПППП, 
phoneNumber=138xxxxxxxxx, адаге5 з=1000000000000О Ј ] 

Service accept client subscribe req : [SubscribeReq 
[subReqID-2, userName= Lilinfeng, productName=Netty ПППП, 
phoneNumber=138xxxxxxxxx, а4аге$$=[0 [0000000000000] ] 

Service accept client subscribe req : [SubscribeReq 
[subReqID-3, userName= Lilinfeng, productName=Netty ПППП, 
phoneNumber=138xxxxxxxxx, а4аге$$=[ [0000000000000] ] 

Service accept client subscribe req : [SubscribeReq 
[subReqID-4, userName= Lilinfeng, productName=Netty ПППП, 
phoneNumber=138xxxxxxxxx, адаге5 з=1000000000000О Ј ] 

Service accept client subscribe req : [SubscribeReq 
[subReqID-5, userName= Lilinfeng, productName=Netty 0000, 
phoneNumber=138xxxxxxxxx, адаге5 з=1000000000000О Ј ] 


Service accept client subscribe req : [SubscribeReq 
[subReqID=6, userName=Lilinfeng, productName=Netty ПППП, 
phoneNumber=138xxxxxxxxx, а4аге$$=[ [0000000000000] ] 

Service accept client subscribe req : [SubscribeReq 
[subReqID-7, userName= Lilinfeng, productName=Netty 0000, 
phoneNumber=138xxxxxxxxx, ааагеѕѕ= 0000000000001 ] 

Service accept client subscribe req : [SubscribeReq 
[subReqID=8, userName= Lilinfeng, productName=Netty ПППП, 
phoneNumber=138xxxxxxxxx, адаге5 з=1000000000000О Ј ] 

Service accept client subscribe req : [SubscribeReq 
[subReqID-9, userName= Lilinfeng, productName=Netty ПППП, 
phoneNumber=138xxxxxxxxx, а4аге$$=[0 [0000000000000] ] 


00000000000019000000007©Р0000000000000000000000 
00000000000000019000000000000000000 


О000000000 


log4j:WARN No appenders could be found for logger 
(io.netty.util.internal. logging.InternalLoggerFactory). 
log4j:WARN Please initialize the 10041 system properly. 
Receive server response : [SubscribeResp [subReqID-0, 
respCode=0, desc=Netty book order succeed, 3 days later, sent 
to the designated address]] 
Receive server response : [SubscribeResp [subReqID=1, 


respCode=0, desc=Netty book order succeed, 3 days later, sent 


to the designated address]] 
Receive server response 
respCode=0, desc=Netty book order 
to the designated address] ] 
Receive server response 
respCode=0, desc=Netty book order 
to the designated address] ] 
Receive server response 
respCode=0, desc=Netty book order 
to the designated address] ] 
Receive server response 
respCode=0, desc=Netty book order 
to the designated address] ] 
Receive server response 
respCode=0, desc=Netty book order 
to the designated address] ] 
Receive server response 
respCode=0, desc=Netty book order 
to the designated address] ] 
Receive server response 
respCode=0, desc=Netty book order 
to the designated address] ] 
Receive server response 
respCode=0, desc=Netty book order 


to the designated address] ] 


[SubscribeResp [subReqID=2, 


succeed, 3 days later, sent 


[SubscribeResp [subReqID=3, 


succeed, 3 days later, sent 


[SubscribeResp [subReqID=4, 


succeed, 3 days later, sent 


[SubscribeResp [subReqID=5, 


succeed, 3 days later, sent 


[SubscribeResp [subReqID=6, 


succeed, 3 days later, sent 


[SubscribeResp [subReqID=7, 


succeed, 3 days later, sent 


[SubscribeResp [subReqID=8, 


succeed, 3 days later, sent 


[SubscribeResp [subReqID=9, 


succeed, 3 days later, sent 
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0000 
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000000000МеупППО ес ЕпсодегППППОВБ(іесбесодегіпП 
ПОООООРОЈОПООООООООООООООООООООООООООООООООООООТСР 
ОД/ОО0О0000000000000 


Ор0бОмењу амаброообћапа ег 0000000000000000РОЈО 
ОДО000000000000папатегдорбробрО00000000000000000000 
0020000000000000000 


ООД000000000Ргособиб)00Менсу ППО0ОРгобобиї  ПОРО)ОП 
00000000 


[8] Google Protobuf|| | | 


Google[]Protobuf[ П00000000000000Ргоёори# 100000000 
О00000Ргоќори 000 


О1000000000000000000 
0200000000000000С + +0ЈамаррРуһћопр 
03000000000000000000000 
0410000000000 

О5000000000000000 
Deni dp dm 

ПОВОВОВОЕ 


е Protobuf[][ iL] 

• ПО00Ргоќори ]Netty| | | | 
e [| JProtobufi]Netty| | | J 
e [| INetty[ i I IProtobuf(|i ] 


8.1 Ргобоби || 


Ргособиї  ДОДООО00000000000000000ХМЕОДООО00000000 
О00000000Ргоёќори#00000000000000000000000000000000 
ОООО00000000000000000000000000000000000000000000000 
000 


ООД0О000000000000000РгособиїПРО)ОДООООООО0000000 
ОДОб00000000Меєсу ППРО)ОДОДОРГоСоБиИиТ ООДОДООДООО000000 
00008 


8.1.1 РгоёоБи# 000 


ПОООРгоёори# ОПОм па ом ОДОДОЛОД 


http://code.google.com/p/protobuf/downloads/detail? 
name=protoc-2.5.0-win32.zip&can=2&q= 


ОООбргогос-2.5.0-м11 32.210 00000000000008- 1000 


08-1 Ргоёори# 00000 


ргоѓос.ехе000000.ргоєќопоо00000000007 00000000000 
SubscribeReq.proto[]SubscribeResp.proto[][]LILILILILILILILI 


e SubscribeReg.proto_ 118-2100 
08-2 би6зсиьевеа.ргоо ППО 

e SubscribeResp.proto||[][]8-3[ [I] 
08-3 5иһвсгіреВевр.ргогоПППП 
ООргосос.ехед ПІ амарр)0000008-4П0. 


18-4 [|jprotoc.exe||[|jj UI] 


0 о 0 ДО POO [J П SubscribeRegProto.java [| 
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08-5  ОПДОПРО)ОДОДООДОПО 
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00000010000000000000008-6000 


08-6 ПОРгоёори 0 
ОДОДОРгоєо би О00000000000000000000 
8.1.2 Protobufi|[|[ |[ ][) 


РгоеобиїДО00000000000000005ибесгібеведРгого 00000 


[JProtobufi|[ | J[ ] 


00008-1  Protobuf[][]TestSubscribeReqProto 


12. public class TestSubscribeReqProto í 
13. 
14. private static byte[] 
encode(SubscribeReqProto.SubscribeReq req) í 
15. return req.toByteArray(); 
16. } 
17. 


18. private static SubscribeReqProto.SubscribeReq 


decode(byte[] body) 
19. throws InvalidProtocolBufferException { 
20. return 
SubscribeReqProto.SubscribeReq.parseFrom(body); 
21. } 
22. 
23, private static SubscribeReqProto.SubscribeReq 
createSubscribeReq() 1 
24. SubscribeReqProto.SubscribeReq.Builder builder - 


SubscribeReqProto.SubscribeReq 


255 .newBuilder(); 

26. builder.setSubReqID(1); 

27. builder.setUserName("Lilinfeng"); 

28. builder.setProductName("Netty Book"); 

29. List<String> address = new Arraylist<>(); 
30. address.add("NanJing YuHuaTai"); 

31. address.add("BeiJing LiuLiChang"); 

32. address.add("ShenZhen HongShuLin"); 

33. builder.addAllAddress(address); 

34. return builder.build(); 

35. } 

36. 

37. Дт 

38. * @param args 

39, * @throws InvalidProtocolBufferException 
40. */ 


41. public static void main(String[] args) 


42. throws InvalidProtocolBufferException { 
43. SubscribeReqProto.SubscribeReq req = 
createSubscribeReq(); 
44. System.out.println("Before encode : " + 
req.toString()); 
45. SubscribeReqProto.SubscribeReq  req2 = 
decode(encode(req)); 
46. System.out.println("After decode : " + 
req.toString()); 
47. System.out.println("Assert equal : --> " + 
req2.equals(req)); 
48. } 


000000000$ч65сиекеаРгоко.5и6зспрекеа 00241000 
SubscribeRegProto.SubscribeReq 0 0 0 р O newBuilder р [| 
SubscribeRegProto.SubscribeReq[]Builder[][](]E[]Builder[]DLIL] 
зибесгіревкед0000000000000000Оадаа 'ххх0000000000000 
000000 


ПППППППбибесгіреКедрРгою.5ибесгіреКеапППЮоВугеАггау 
ПППомозсгіреКеа  Пруге и i 


ПППІПбибесгіреБесдРгокюо.5ибесгіреКедаППППрагвеҒготП 
ПО0ОруєеПо000000000 


U0 ProtobufQ00P0)O000000000000000000000000000 
РОЈОППООООО000000000000000000000000000000000000000 
0000 


РгосориО0000000000000000000000000000000000000 
00 


0000000001Тезі5ибясгіевеаРгого IDE E 
8.1.3 [|jProtobufíi|[] 


О00000000007еѕё5џюѕсгіреКеаРгоғоППо00000000000000 
ОДО00000000000000008-7000 


08-7 ProtobufQQ00000 


0000000 00 Prtobu I 0) 0) ) 0 0 0 0 
SubscribeRegProto.subscribeReqd [| 0 0 BH п 
SubscribeReqProto.SubscribeReq[T][] 


ППППППППППППППРгОКо 6 О0000000000000Ргоёори 000 
000000000000009ето[00000000000000000000000000000 
Netty[|Protobufí 00000 


8.2 МекуПРгофоБи ППО 


00000070000009етороо00000000000Ргоёори# 0000000 
00 


8.2.1 Protobufi|[ D 


0500Аедѕегуег 100000000 


00008-2 ProtobufUUUUUUUUSubReqServer 


20. public class SubRegServer { 


21. public void bind(int port) throws Exception { 

22. // ПОООООМтО 000 

23, EventLoopGroup bossGroup = new NioEventLoopGroup(); 
24. EventLoopGroup  workerGroup = пем 


NioEventLoopGroup(); 


25, try { 

26. ServerBootstrap b = new ServerBootstrap(); 

27. b.group(bossGroup, workerGroup) 

28. „channel (NioServerSocketChannel.class) 

29. .option(ChannelOption.SO BACKLOG, 100) 

30. .handler(new LoggingHandler(LogLevel.INFO)) 
31. .childHandler (new 


Channellnitializer<SocketChannel>() { 


32. @Override 
33. public void initChannel (SocketChannel ch) í 
34. ch.pipeline().addLast( 


35. new ProtobufVarint32FrameDecoder()); 


36. 


37. 


38. 


39. 


ch.pipeline().addLast( 


new ProtobufDecoder( 


SubscribeReqProto.SubscribeReq 


.getDefaultInstance())); 


49. ch.pipeline().addLast( 


41. new 


ProtobufVarint32LengthFieldPrepender()); 


42. ch.pipeline().addLast (new 
ProtobufEncoder()); 
43. ch.pipeline().addLast (new 


SubRegServerHandler()); 


44. } 


45. 7); 
46. 
47. // 00000000000 
48. ChannelFuture f = b.bind(port).sync(); 
49. 
50. // 00000000000 
51. f.channel().closeFuture().sync(); 
52. y finally { 
53. // 000000000000 
54. bossGroup.shutdownGracefully(); 
55. workerGroup.shutdownGracefully(); 
56. } 
57. } 
58. 
59. public static void main(String[] args) throws 


Exception { 


60. int port = 8080; 

61. if (args != null && args.length > 0) í 
62. try { 

63. port = Integer.valueOf(args[0]); 
64. } catch (NumberFormatException е) í 
65. // 00000 

66. } 


67. } 


68. new SubReqServer().bind(port); 
69. } 


0 34 0) 0 (0) O ChannelPipelne Қ П/П 
ProtobufVarint32FrameDecoder 00000 00 00 000 00000 
ProtobufDecoder 0 0 0 B 0 0 0 O0 Û 
com.google.protobuf.MessageLite П [] Пп U п B HB U 0 
ProtobufDecoder] ДООООО00000000000000000000000000000 
0000 


0000000$ч6Веа$егуегНаптп ег 00 
00008-3  Ргокоби ПОП 5ибКеа5егмегНапаег 
11. @Sharable 


12: public class  SubReqServerHandler extends 


ChannelHandlerAdapter { 


13. 
14. @Override 
15. public void channelRead(ChannelHandlerContext ctx, 


Object msg) 
16. throws Exception { 
17. SubscribeReqProto.SubscribeReq req = 
(SubscribeReqProto.SubscribeReq) msg; 
18. if ("Lilinfeng".equalsIgnoreCase(req.getUserName())) 


19. System.out.println("Service accept client 


subscribe req : [" 


20. + req.toString() + "]"); 
21. ctx.writeAndFlush(resp(req.getSubReqID())); 
22. } 
23. } 
24. 
25. private SubscribeRespProto.SubscribeResp resp(int 


subReqID) { 
26. SubscribeRespProto.SubscribeResp.Builder builder - 


SubscribeRespProto.SubscribeResp 


27. .newBuilder(); 

28. builder.setSubReqID(subReqID); 

29. builder.setRespCode(0); 

30. builder.setDesc("Netty book order succeed, 3 days 


later, sent to the designated address"); 


31. return builder.build(); 
32. } 
33. 
34. @Override 
35. public void exceptionCaught(ChannelHandlerContext 


ctx, Throwable cause) { 


36. cause.printStackTrace(); 
37. ctx.close();// 000000000 
38. } 


39. } 


ПОРгогориїОесодегррорООО0О0000000000000000000000 
ОДОДО00000000000000000000000000000РговобибЕпсоаегі 00 
П0005ибѕсгіреВКеѕррРгоїо.ЅибѕсгіреВеѕр000000 


ПООО0О0000000000000 


8.2.2 Ргокоби 0000000000 
007009еторО0000000000000000Ргоори 000000 


00008-4 ProtobufUUUUUUUUSubReqClient 


20. public class SubReqClient í 

21. 

22. public void connect(int port, String host) throws 
Exception { 


23. // ДОДООМІО 000 


24. EventLoopGroup group = new NioEventLoopGroup(); 
25. try { 
26. Bootstrap b = new Bootstrap(); 
27. b.group(group).channel(NioSocketChannel.class) 
28. .option(ChannelOption.TCP NODELAY, true) 
29. .handler(new 


Channellnitializer<SocketChannel>() { 


30. @Override 
31. public void initChannel (SocketChannel ch) 
32. throws Exception { 


33. ch.pipeline().addLast( 


34. 


35. 


36. 


37. 


new ProtobufVarint32FrameDecoder()); 


ch.pipeline().addLast( 


new ProtobufDecoder( 


SubscribeRespProto.SubscribeResp 


38. .getDefaultInstance())); 


39. ch.pipeline().addLast( 


40. new 


ProtobufVarint32LengthFieldPrepender()); 


41. ch.pipeline().addLast (new 
ProtobufEncoder()); 


42. ch.pipeline().addLast (new 
SubRegClientHandler()); 


43. } 

44. 7); 

45. 

46. // 01000000 

47. ChannelFuture f = Ы. соппесї (host, port).sync(); 
48. 

49. // 000000000 

50. f.channel().closeFuture().sync(); 
51. y finally { 

52. // ОДОДОД00МІО 000 

53. group.shutdownGracefully(); 

54. } 

55. ) 

56. 

bf yat 

58. * @рагат args 

59. * (athrows Exception 

60. */ 


61. public static void main(String[] args) throws 


Exception { 


62. int port = 8080; 

63. if (args != null && args.length > 0) í 
64. try { 

65. port = Integer.valueOf(args[0]); 
66. } catch (NumberFormatException е) { 
67. // 00000 

68. } 

69. } 

70. new SubReqClient().connect (port, "127.0.0.1"); 
71. } 

72. } 


О000000000000000000000000370380005и6ѕсгіреКеѕр 
Ргоёо.ЅирѕсгіреВеѕро00000 
00008-5 Ргоѓори# 000000 SubReqClientHandler 


13. public class  SubReqClientHandler extends 
ChannelHandlerAdapter { 


14. 

15. pre 

16. * Creates a client-side handler. 
17. ТУ 

18. public SubReqClientHandler() í 


19, } 


20. 
21. 
22. 


23. 
24. 
25. 
26. 
27. 
28. 
29. 


30. 


@Override 


public void channelActive(ChannelHandlerContext ctx) 


for (int i = 0; i < 10; 1++) í 
ctx.write(subReq(i)); 


} 
ctx.flush(); 
} 


private SubscribeReqProto.SubscribeReq subReq(int i) 


SubscribeReqProto.SubscribeReq.Builder builder = 


SubscribeReqProto.SubscribeReq 


31. 
32. 
33. 
34. 
35; 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 


.newBuilder(); 
builder.setSubReqID(i); 
builder.setUserName("Lilinfeng"); 
builder.setProductName("Netty Book For Protobuf"); 
List<String> address = new Arraylist<>(); 
address.add("NanJing YuHuaTai"); 
address.add("BeiJing LiuLiChang"); 
address.add("ShenZhen HongShuLin"); 
builder.addAllAddress(address); 
return builder.build(); 


} 


@Override 


44. public void channelRead(ChannelHandlerContext ctx, 


Object msg) 


45. throws Exception { 
46. System.out.println("Receive server response : |" + 
msg + "]"); 
47. } 
48. 
49, @Override 
50. public void 


channelReadComplete(ChannelHandlerContext ctx) throws Exception 


{ 


51. ctx. flush(); 
52. } 
53. 
54. @Override 
55. public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) { 


56. cause.printStackTrace(); 
57. ctx.close(); 

58. } 

59. } 


0000000000000000000000000000000100000000000 
Protobufl ОДОДОбО00000000000 


8.2.3 Protobuf 00000000000 


0000000000000000000 
О000000000 


Service accept client subscribe req : [SubReqID: 


userName: "Lilinfeng" 

productName: "Netty Book For Protobuf" 
address: "NanJing YuHuaTai" 

address: "BeiJing LiuLiChang" 

address: "ShenZhen HongShuLin" 

] 


Service accept client subscribe req : [SubReqID: 


userName: "Lilinfeng" 

productName: "Netty Book For Protobuf" 
address: "NanJing YuHuaTai" 

address: "BeiJing LiuLiChang" 

address: "ShenZhen HongShuLin" 

] 


Service accept client subscribe req : [SubReqID: 


userName: "Lilinfeng" 

productName: "Netty Book For Protobuf" 
address: "NanJing YuHuaTai" 

address: "BeiJing LiuLiChang" 

address: "ShenZhen HongShuLin" 

] 


Service accept client subscribe req : [SubReqID: 


userName: "Lilinfeng" 


2 


3 


productName: "Netty Book For Protobuf" 

address: "NanJing YuHuaTai" 

address: "BeiJing LiuLiChang" 

address: "ShenZhen HongShuLin" 

] 

Service accept client subscribe req : [SubReqID: 
userName: "Lilinfeng" 

productName: "Netty Book For Protobuf" 

address: "NanJing YuHuaTai" 

address: "BeiJing LiuLiChang" 

address: "ShenZhen HongShuLin" 

] 

Service accept client subscribe req : [SubReqID: 
userName: "Lilinfeng" 

productName: "Netty Book For Protobuf" 
address: "NanJing YuHuaTai" 

address: "BeiJing LiuLiChang" 

address: "ShenZhen HongShuLin" 

] 

Service accept client subscribe req : [SubReqID: 
userName: "Lilinfeng" 

productName: "Netty Book For Protobuf" 
address: "NanJing YuHuaTai" 

address: "BeiJing LiuLiChang" 

address: "ShenZhen HongShuLin" 

] 


Service accept client subscribe req : [SubReqID: 


userName: "Lilinfeng" 

productName: "Netty Book For Protobuf" 

address: "NanJing YuHuaTai" 

address: "BeiJing LiuLiChang" 

address: "ShenZhen HongShuLin" 

] 

Service accept client subscribe req : [subReqID: 8 
userName: "Lilinfeng" 

productName: "Netty Book For Protobuf" 

address: "NanJing YuHuaTai" 

address: "BeiJing LiuLiChang" 

address: "ShenZhen HongShuLin" 

] 

Service accept client subscribe req : [SubReqID: 9 
userName: "Lilinfeng" 

productName: "Netty Book For Protobuf" 

address: "NanJing YuHuaTai" 

address: "BeiJing LiuLiChang" 

address: "ShenZhen HongShuLin" 

] 


О000000000 


Receive server response : [SubReqID: 0 
respCode: © 


desc: "Netty book order succeed, 3 days later, sent to 


the 


designated address" 


] 


Receive server response : 


respCode: © 


desc: "Netty book order 


designated address" 


] 


Receive server response : 


respCode: © 


desc: "Netty book order 


designated address" 


] 


Receive server response : 


respCode: © 


desc: "Netty book order 


designated address" 


] 


Receive server response : 


respCode: © 


desc: "Netty book order 


designated address" 


] 


Receive server response : 


respCode: © 


desc: "Netty book order 


designated address" 


] 


[subReqID: 1 


succeed, 3 days 


[subReqID: 2 


succeed, 3 days 


[subReqID: 3 


succeed, 3 days 


[subReqID: 4 


succeed, 3 days 


[subReqID: 5 


succeed, 3 days 


later, 


later, 


later, 


later, 


later, 


sent 


sent 


sent 


sent 


sent 


to 


to 


to 


to 


to 


the 


the 


the 


the 


the 


Receive server response : [SubReqID: 6 

respCode: © 

desc: "Netty book order succeed, 3 days later, sent to the 
designated address" 

] 

Receive server response : [SubReqID: 7 

respCode: © 

desc: "Netty book order succeed, 3 days later, sent to the 
designated address" 

] 

Receive server response : [SubReqID: 8 

respCode: © 

desc: "Netty book order succeed, 3 days later, sent to the 
designated address" 

] 

Receive server response : [SubReqID: 9 

respCode: © 

desc: "Netty book order succeed, 3 days later, sent to the 
designated address" 


] 
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00000000000 
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00000000900 
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00000000000 
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9.1 Marshalling[ UU] 


0000000Маг$ВаШи90000000000000000000000000000 
jboss-marshalling-1.3.0[]jboss-marshalling- serial-1.3.01 1000 


0000000 
https://www.jboss.org/jbossmarshalling/downloads 


000000]В0$5$ Marshalling API[]]Boss Marshalling Serial 
Ргогос  ЮДДОЛО09-1П000 


П9-1 МагвһаШіпдПППП 


ППППППЫмйаГ <а$ ра 0009-2000 


09-2 [Marshallingp0000000 


Магоћа пороооооооооо00О0О0ООмагћа 190000000 
9.2 Netty|]|Marshalling [ILI 


ООДОРО)000000)Во550Маг5Ппатіпд 0000 b КОДООДОООО0О0 
0700005июѕсгіреКеда[5ибѕсгіреВеѕр0000Воѕ$5000000АРІП0 
ЅирѕсгіреКед[5ибюѕсгіреВеѕра0000000№3еурЈВоѕ500000000 
ООО000000000000000000Мевеу0Маг5 паті па ОООООО00000000 
0000 


ШШЕ 
0020000000000000000 


00009-1 MarshallingfQQ00000 SubRegServer 


18. public class SubReqServer { 


19. public void bind(int port) throws Exception { 
20. ///ППППППМТОППІ 
21. EventLoopGroup bossGroup = пем 
NioEventLoopGroup(); 
22 EventLoopGroup workerGroup = пем 


NioEventLoopGroup(); 


23. try 1 
24. ServerBootstrap b - new ServerBootstrap(); 
25. b.group(bossGroup, workerGroup) 


26. „channel (NioServerSocketChannel.class) 


27. .option(ChannelOption.SO BACKLOG, 100) 


28. .handler(new 
LoggingHandler(LogLevel.INFO)) 
29. .childHandler(new 


Channellnitializer<SocketChannel>() { 


30. @Override 

31. public void initChannel(SocketChannel ch) 
i 

32. ch.pipeline().addLast( 

33. MarshallingCodeCFactory 

34. .buildMarshallingDecoder()); 


35. ch.pipeline().addLast( 


36. MarshallingCodeCFactory 


37. .buildMarshallingEncoder()); 


38. ch.pipeline().addLast (new 
SubReqServerHandler()); 


39. } 

40. }); 

41. 

42. // 00000000000 

43. ChannelFuture f = b.bind(port).sync(); 
44. 

45. // 00000000000 


46. f.channel().closeFuture().sync(); 


47. } finally { 


48. // 0100000000000 
49. bossGroup.shutdownGracefully(); 
50. workerGroup.shutdownGracefully(); 
51. } 
52. } 
53. 
54. public static void main(String[] args) throws 


Exception { 


55. int port = 8080; 

56. if (args != null && args.length > 0) { 
57. try í 

58. port = Integer.valueOf(args[0]); 
59. } catch (NumberFormatException e) { 
60. // 00000 

61. } 

62. } 

63. new SubReqServer().bind(port); 

64. ) 

65. } 
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MarshallingCodeCFactory 


18. public final class MarshallingCodeCFactory { 


19. 

20. pre 

21. ж ПД32ро55 Marshaltling[I][]MarshallingDecoder 
22. * 

23. ж @return 

24. */ 


25. public static MarshallingDecoder 
buildMarshallingDecoder() 1 


26. final MarshallerFactory marshallerFactory = 
Marshalling 
27. .getProvidedMarshallerFactory("serial"); 


28. final MarshallingConfiguration configuration - 


new MarshallingConfiguration(); 


29. configuration.setVersion(5); 


30. UnmarshallerProvider provider = new 


DefaultUnmarshallerProvider( 


31. marshallerFactory, configuration); 


32. MarshallingDecoder decoder = new 


MarshallingDecoder(provider, 1024); 


33. return decoder; 


34. } 
35. 
36. £T 
37. ж MNJboss Marshaltling[I][]MarshallingEncoder 
38. * 
39. * @return 
40. К 
41. public static  MarshallingEncoder 


buildMarshallingEncoder() { 
42. final MarshallerFactory marshallerFactory = 


Marshalling 


43. .getProvidedMarshallerFactory("serial"); 


44. final MarshallingConfiguration configuration - 


new MarshallingConfiguration(); 


45. configuration.setVersion(5); 


46. MarshallerProvider provider = new 


DefaultMarshallerProvider( 


47. marshallerFactory, configuration); 


48. MarshallingEncoder encoder = new 


MarshallingEncoder(provider); 


49. return encoder; 
50. } 
51. } 


П 26 0 27 ППП П U Marshaling ПП ПП 
getProvidedMarshallerFactoryQQ0Q000MarshallerFactoryQQ000 


“serial” (OU 000QJavaQOO0000000jboss-marshalling-serial- 
1.3.0.CR9. јат ПП 
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MarshallerFactory [| MarshallingConfiguration П П 


UnmarshallerProvider [] 00000000000 Netty б 
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00000000000 
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00009-3 МагвһаШпһдПІПІПІПІ SubReqClient 


16. public class SubReqClient ( 
17. 
18. public void connect(int port, String host) throws 


Exception { 


19. // ОООД0МІ10000 
20. EventLoopGroup group = new NioEventLoopGroup(); 
21. try { 
22. Bootstrap b = new Bootstrap(); 
23. 
b.group(group).channel(NioSocketChannel.class) 
24. .option(ChannelOption.TCP NODELAY, true) 
25. .handler(new 
Channellnitializer<SocketChannel>() { 
26. @Override 
27. public void initChannel(SocketChannel ch) 
28. throws Exception { 
29. ch.pipeline().addLast( 


30. MarshallingCodeCFactory 


31. .buildMarshallingDecoder()); 


32, ch. pipeline().addLast( 

33. MarshallingCodeCFactory 

34, .buildMarshallingEncoder()); 
35. ch.pipeline().addLast (new 


SubReqClientHandler()); 


36. } 


37. }); 
38. 
39. // 00000000 
40. ChannelFuture f = b.connect(host, 


port).sync(); 


41. 
42. // 000000000 
43. f.channel().closeFuture().sync(); 
44. } finally { 
45. // ОДО0000М10000 
46. group.shutdownGracefully(); 
47. } 
48. } 
49. 
50. 57 
51. * @param args 
52. * @throws Exception 
53. */ 
54. public static void main(String[] args) throws 


Exception { 


55. int port = 8080; 

56. if (args != null && args.length > 0) { 
57. try í 

58. port = Integer.valueOf(args[0]); 
59. } catch (NumberFormatException e) { 


60. // 00000 


62. } 

63. new SubReqClient().connect(port, "127.0.0.1"); 
64. } 

65. } 
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Service accept client subscrib req : [SubscribeReq 
[subReqID=0, userName= Lilinfeng, productName=Netty Book For 
Marshalling, phoneNumberz138Xxxxxxxxx, address=NanJing 
YuHuaTai]] 

Service accept client subscrib req : [SubscribeReq 
[subReqID-1, userName- Lilinfeng, productName-Netty Book For 
Marshalling, phoneNumberz138Xxxxxxxxx, address=NanJing 


YuHuaTail] 


Service accept client subscrib req 
[subReqID-2, userName- Lilinfeng, productName= 
Marshalling, рһопеМипрег-138ххххххххх, 
YuHuaTai]] 

Service accept client subscrib req 
[subReqID-3, userName- Lilinfeng, productName- 
Marshalling, phoneNumberz138XXXXXXXXX , 
YuHuaTai]] 

Service accept client subscrib req 
[subReqID-4, userName- Lilinfeng, productName- 
Marshalling, phoneNumberz138XXXXXXXXX , 
YuHuaTai]] 

Service accept client subscrib req 
[subReqID-5, userName- Lilinfeng, productName- 
Marshalling, phoneNumberz138XXXXXXXXX , 
YuHuaTai]] 

Service accept client subscrib req 
[subReqID=6, userName- Lilinfeng, productName= 
Marshalling, phoneNumber=138xxxxxxxxX, 
YuHuaTai]] 

Service accept client subscrib req 
[subReqID-7, userName- Lilinfeng, productName- 
Marshalling, phoneNumberz138XXXXXXXXX , 
YuHuaTai]] 

Service accept client subscrib req 
[subReqID-8, userName- Lilinfeng, productName= 


Marshalling, phoneNumberz138XXXXXXXXX , 


[SubscribeReq 
Netty Book For 


address=NanJing 


[SubscribeReq 
Netty Book For 


address=NanJing 


[SubscribeReq 
Netty Book For 


address=NanJing 


[SubscribeReq 
Netty Book For 


address=NanJing 


[SubscribeReq 
Netty Book For 


address=NanJing 


[SubscribeReq 
Netty Book For 


address=NanJing 


[SubscribeReq 
Netty Book For 


address=NanJing 


YuHuaTai]] 

Service accept client subscrib req : [SubscribeReq 
[subReqID-9, userName- Lilinfeng, productName=Netty Book For 
Marshalling, phoneNumberz138Xxxxxxxxx, address=NanJing 


YuHuaTail] 
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Receive server response : [SubscribeResp [subReqID-0, 
respCode=0, desc=Netty book order succeed, 3 days later, sent 
to the designated address]] 

Receive server response : [SubscribeResp [subReqID=1, 
respCode=0, desc=Netty book order succeed, 3 days later, sent 
to the designated address]] 

Receive server response : [SubscribeResp [subReqID=2, 
respCode=0, desc=Netty book order succeed, 3 days later, sent 
to the designated address]] 

Receive server response : [SubscribeResp [subReqID=3, 
respCode=0, desc=Netty book order succeed, 3 days later, sent 
to the designated address]] 

Receive server response : [SubscribeResp [subReqID=4, 
respCode=0, desc=Netty book order succeed, 3 days later, sent 


to the designated address]] 


Receive server response 


respCode=0, desc=Netty book order 
to the designated address]] 
Receive server response 
respCode=0, desc=Netty book order 
to the designated address] ] 
Receive server response 
respCode=0, desc=Netty book order 
to the designated address] ] 
Receive server response 
respCode=0, desc=Netty book order 
to the designated address] ] 
Receive server response 
respCode=0, desc=Netty book order 


to the designated address] ] 


[SubscribeResp [subReqID=5, 


succeed, 3 days later, sent 
[SubscribeResp [subReqID=6, 
succeed, 3 days later, sent 
[SubscribeResp [subReqID=7, 
succeed, 3 days later, sent 
[SubscribeResp [subReqID=8, 
succeed, 3 days later, sent 
[SubscribeResp [subReqID=9, 
succeed, 3 days later, sent 
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ІШІ Netty 00000 


0100 HTTPDDUDUL 
0110] WebsSocket[|[][][] 
0120 ООРОООО 

0130 0000 

0140 0000000 


010] НТТРОДОООО 
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19. public class HttpFileServer { 


20. 
21. private static final String DEFAULT URL = 
"/src/com/phei/netty/"; 
22. 
23. public void run(final int port, final String url) 


throws Exception í 

24. EventLoopGroup bossGroup = пем 
NioEventLoopGroup(); 

255 EventLoopGroup workerGroup = пем 


NioEventLoopGroup(); 


26. try 1 
27. ServerBootstrap b - new ServerBootstrap(); 
28. b.group(bossGroup, workerGroup) 
29. . channel (NioServerSocketChannel.class) 
30. . childHandler(new 


Channellnitializer<SocketChannel>() { 


31. @Override 

32. protected void initChannel (SocketChannel 
ch) 

33. throws Exception { 


34. ch.pipeline().addLast("http-decoder", 


35. new HttpRequestDecoder()); 


36. ch.pipeline().addLast("http- 


aggregator", 


37. new HttpObjectAggregator(65536)); 


38. ch.pipeline().addLast("http-encoder", 


39. new HttpResponseEncoder()); 


40. ch. pipeline().addLast("http-chunked", 


41. new ChunkedWriteHandler()); 


42. 
ch.pipeline().addLast("fileServerHandler", 


43. new HttpFileServerHandler(url)); 


44. 
45. 


46. 


} 
rs 


ChannelFuture future = 


b.bind("192.168.1.102", port).sync(); 


47. 


Ѕуѕіет. ои. ргіп+1п ("НТТРООООООООООООО : " + 


"http://192.168.1.102:" 


48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
Exception í 
57. 
58. 
59. 
60. 
61. 
62. 


+ port + url); 
future.channel().closeFuture().sync(); 
y finally í 
bossGroup.shutdownGracefully(); 


workerGroup.shutdownGracefully(); 


public static void main(String[] args) throws 


int port - 8080; 
if (args.length > 0) { 
try { 
port = Integer.parseInt(args[0]); 
} catch (NumberFormatException е) { 


e.printStackTrace(); 


63. } 


64. } 

65. String url = DEFAULT URL; 

66. if (args.length > ]) 

67. url = args[1]; 

68. new HttpFileServer().run(port, url); 
69. } 

70. } 
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57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 


public class HttpFileServerHandler extends 


SimpleChannelInboundHandler<FullHttpRequest> í 


private final String url; 


public HttpFileServerHandler(String url) { 
this.url = url; 


} 


@Override 


public void messageReceived(ChannelHandlerContext 


FullHttpRequest request) throws Exception (1 
if (!request.getDecoderResult().isSuccess()) { 
sendError(ctx, BAD REQUEST); 
return; 
} 
if (request.getMethod() != GET) { 
sendError(ctx, METHOD NOT ALLOWED); 
return; 
} 
final String uri = request.getUri(); 


final String path = sanitizeUri(uri); 


68. if (path == null) { 


69. sendError(ctx, FORBIDDEN); 

79. return; 

71. } 

72. File file = new File(path); 

73. if (file.isHidden() || !file.exists()) í 

74. sendError(ctx, NOT FOUND); 

15. return; 

76. } 

77. if (file.isDirectory()) { 

78. if (uri.endsWith("/")) í 

79. sendListing(ctx, file); 

80. ) else { 

8l. sendRedirect(ctx, uri + '/'); 

82. } 

83. return; 

84. } 

85. if (!file.isFile()) { 

86. sendError(ctx, FORBIDDEN); 

87. return; 

88. } 

89. RandomAccessFile randomAccessFile = null; 

90. try { 

91. randomAccessFile = new RandomAccessFile(file, 
"r");// 0000000000 

92. } catch (FileNotFoundException fnfe) { 


93. sendError(ctx, NOT FOUND); 


94. return; 
95. } 
96. long fileLength = randomAccessFile.length(); 
97. HttpResponse response = new 


DefaultHttpResponse (HTTP 1 1, OK); 


98. setContentLength(response, fileLength); 
99. setContentTypeHeader(response, file); 
100. if (isKeepAlive(request)) { 

101. response.headers().set (CONNECTION, 

HttpHeaders.Values. KEEP ALIVE); 
102. } 
193. ctx.write(response); 
104. ChannelFuture sendFileFuture; 
105. sendFileFuturesctx.write(new 


ChunkedFile(randomAccessFile, 0, 

106. fileLength, 8192), 
ctx.newProgressivePromise()); 

107. sendFileFuture.addListener (new 


ChannelProgressiveFuture Listener() í 


108. @Override 
109. public void 
operationProgressed(ChannelProgressiveFuture future, 
110. long progress, long total) { 
111. if (total < 0) { // total unknown 
112. System.err.println("Transfer 
progress: " + progress); 


113. ) else 1 


114. System.err.println("Transfer 


progress:"+progress+"/" 


115. + total); 
116. } 
117. } 
118. 
119. @Override 
120. public void 
operationComplete(ChannelProgressiveFuture future) 
121. throws Exception { 
122. System.out.println("Transfer complete."); 
123. } 
124. 7); 
125. ChannelFuture lastContentFuture = ctx 
126. 
.writeAndFlush(LastHttpContent.EMPTY LAST CONTENT); 
127. if (!isKeepAlive(request)) { 
128. 
lastContentFuture.addListener (ChannelFutureListener.CLOSE); 
129. } 
130. } 
131. 
132. @Override 
133. public void 


exceptionCaught (ChannelHandlerContext ctx, Throwable cause) 
134. throws Exception { 


135. cause.printStackTrace(); 


136. if (ctx.channel().isActive()) 1 


137. sendError(ctx, INTERNAL SERVER ERROR); 
138. } 

139. } 

140. 

141. private static final Pattern INSECURE URI = 


Pattern.compile (".*[<>&\"].*"); 


142. 

143. private String sanitizeUri(String uri) í 

144. try { 

145. uri = URLDecoder.decode(uri, "UTF-8"); 

146. y catch (UnsupportedEncodingException e) { 

147. try 4 

148. uri = URLDecoder.decode(uri, "IS0-8859- 
1"); 

149. y catch (UnsupportedEncodingException е1) 
( 

150. throw new Error(); 

151. } 

152. } 

153. if (!uri.startsWith(url)) í 

154. return null; 

155. } 

156. if (!uri.startsWith("/")) í 

157. return null; 

158. } 


159. uri = uri.replace('/', File.separatorChar); 


160. if (uri.contains(File.separator + '.') 
161. || 


uri.contains('.'+File.separator) | |uri.startswWith(".") 


162. || 
uri.endsWith(".")||INSECURE URI.matcher(uri).matches())(1 
163. return null; 
164. } 
165. return System.getProperty("user.dir") + 


File.separator + uri; 


166. } 
167. 
168. private static final Pattern 
ALLOWED FILE NAME = Pattern 
169. .compile("[A-Za-z0-9][- A-Za-z0-9\\.]*"); 
170. 
171. private static void 


sendListing(ChannelHandlerContext ctx, File dir) { 
172. FullHttpResponse response = new 
DefaultFullHttpResponse (HTTP 1 1, OK); 
173. 
response.headers().set(CONTENT TYPE, "text/html; charset-UTF-8"); 


174. StringBuilder buf = new StringBuilder(); 
175. String dirPath = dir.getPath(); 

176. buf.append("«!DOCTYPE html>\r\n"); 

177. buf.append("<html><head><title>"); 

178. buf.append(dirPath); 

179. buf.append(" 000"); 


180. buf.append("</title></head><body>\r\n"); 
181. buf.append("<h3>"); 
182. buf.append(dirPath) .append(" ПОП"); 
183. buf.append("</h3>\r\n"); 
184. buf.append("<ul>"); 
185. рит. аррепа ("<11> 0 ПП<а href=\"../\">..</a> 
</11>\г\п") ;</11> 
186. Тог (File f : dir.listFiles()) í 
187. if (f.isHidden() || !f.canRead()) { 
188. continue; 
189. } 
190. String name = f.getName(); 
191. if 


(!ALLOWED FILE МАМЕ. таїсһег (name) .matches()) í 


192. continue; 

193. } 

194. рит. аррепа ( "<11>00[<а href=\"");</li> 
195. рит. аррепа (name) ; 

196. buf.append("\">"); 

197. рит. аррепа (name) ; 

198. buf.append("</a></li>\r\n"); 

199. } 

200. рит. аррепа ("</ul></body></html>\r\n"); 

201. ByteBuf buffer = Unpooled.copiedBuffer(buf, 


CharsetUtil.UTF 8); 
202. response.content().writeBytes(buffer); 


203. buffer.release(); 


204. ctx.writeAndFlush (response) .addListener 
(ChannelFutureListener.CLOSE); 
205. } 
206. 
207. private static void 


sendRedirect (ChannelHandlerContext ctx, String newUri) í 


208. FullHttpResponse response = new 
DefaultFullHttpResponse (HTTP 1 1, FOUND); 
209. response.headers().set(LOCATION, newUri); 
210. ctx.writeAndFlush (response) .addListener 


(ChannelFutureListener.CLOSE); 
211. } 
212. 
213. private static void 
sendError(ChannelHandlerContext ctx, 
214. HttpResponseStatus status) { 
215. FullHttpResponse response=new 
DefaultFullHttpResponse(HTTP 1 1, 
216. status, Unpooled.copiedBuffer("Failure: " 
+ status. toString() 
217. + "\r\n", CharsetUtil.UTF 8)); 
218. response.headers().set(CONTENT TYPE, 
"text/plain; charset= UTF-8"); 
219. ctx.writeAndFlush(response).addListener 
(ChannelFutureListener.CLOSE); 
220. } 
221. 


222. private static void 
setContentTypeHeader (HttpResponse response, File file) { 
223. MimetypesFileTypeMap mimeTypesMap=new 
MimetypesFileTypeMap(); 
224. response.headers().set(CONTENT TYPE, 
225. 
mimeTypesMap.getContentType(file.getPath())); 
226. } 
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«xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 


xmlns:tnsz"http:// phei.com/netty/protocol/http/xml/pojo" 


elementFormDefault-"qualified" 


targetNamespace="http://phei.com/netty/protocol/http/xml/pojo"> 


<xs:element type="tns:order" name="order"/> 


<xs:complexType name="address"> 


<х5 : sequence> 


minOccurs="0"/> 


minOccurs="0"/> 


minOccurs="0"/> 


minOccurs="0"/> 


<xs:element type="xs:string" name-"streetl" 


<xs:element type="xs:string" name="street2" 


<xs:element type="xs:string" name="city" 


<xs:element type="xs:string" name="state" 


<xs:element type="xs:string" name="postCode" 


minOccurs="0"/> 
<xs:element type="xs:string" name="country" 
minOccurs="0"/> 
</ xs : Sequence> 
«/xs:complexType» 
«xs:complexType name="order"> 
«xs: Sequence> 
<xs:element name="customer" minOccurs="0"> 
<xs:complexType> 
<xs: Sequence> 
<xs:element type="xs:string" name="firstName" 
minOccurs="0"/> 
<xs:element type="xs:string" name="lastName" 
minOccursz"0"/» 
<xs:element type="xs:string" name="middleName" 
minOccurs="0" maxOccurs="unbounded"/> 
</xs:sequence> 
<xs:attribute 
type="xs:long"use="required"name="customerNumber"/> 
</xs:complexType> 
</xs:element> 
<xs:element type="tns:address" name="billTo" 
minOccurs="0"/> 
<xs:element name="shipping" minOccurs="0"> 
<xs:simpleType> 
«xs:restriction base="xs:string"> 


<xs:enumeration value-"STANDARD MAIL"/> 


<xs:enumeration value="PRIORITY MAIL"/> 
«xs:enumeration value-"INTERNATIONAL MAIL"/> 
«xs:enumeration value-"DOMESTIC EXPRESS"/> 
«xs:enumeration value-"INTERNATIONAL EXPRESS"/> 
«/xs:restriction» 
«/xs:simpleType» 
</xs:element> 
<xs:element type="tns:address" name="shipTo" 
minOccurs="0"/> 
</х5 : Sequence> 
«xs:attribute type="xs:long" use="required" 
name="orderNumber"/> 
«xs:attribute type="xs:float" name="total"/> 


</xs:complexType></xs :schema> 
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000010-3 HTTP+XML РОЈОПППОгдег 


2[]ppublic class Order { 


3] private long orderNumber; 


ГУ 


private Customer customer; 


= 


/** Billing address information. */ 


о со ч O U + 
Co 





0 private Address billTo; 

0 

П private Shipping shipping; 
10 
110 /** 

120 * Shipping address information. If missing, the 


billing address is also 
13] * used as the shipping address. 
140 */ 
15П private Address shipTo; 


160 

170 private Float total; 
"m //П05ѕ5е+0ое+П0 

530} 


000019-4 HTTP+XML POJO[J][]][iCustomer 


2 import java.util.List; 

3 public class Customer { 

4. private long customerNumber; 
5 


/** Personal name. */ 


6. private String firstName; 

p 

8. /** Family name. */ 

9. private String lastName; 

10. /** Middle name(s), if any. */ 
11. private List«String» middleNames; 
Von //ПП5еїЦоеЦПП 

35. } 


000019-5 HTTP+XML РОЈОПППАдаге55 


2. public class Address { 


3% /** First line of street information (required). 
*/ 

4. private String streetl; 

5. /** Second line of street information (optional). 
*/ 

6. private String street2; 

7. private String city; 

8. 

10. * State abbreviation (required for the U.S. and 


Canada, optional 


11. * otherwise). 


12. */ 
13. private String state; 
14. 
15. /** Postal code(required for the U.S.and 
Canada,optional otherwise).*/ 
16. private String postCode; 
17. /** Country name (optional, U.S. assumed if not 


supplied). */ 


18. private String country; 
РЕБ //UUset[]get[|[] 
54. } 


000019-6 HTTP+XML POJONIIShipping 


1 package com.phei.netty.protocol.http.xml.pojo; 

2. 

3 public enum Shipping { 

4. STANDARD MAIL, PRIORITY MAIL, INTERNATIONAL MAIL, 


DOMESTIC EXPRESS, INTERNATIONAL EXPRESS 
5. } 


РОЗОДДОООДООООДАР'ЄОДОДОХМІ ПРОЗОДОООООООООДООООВОХМІ 05 спетаППО00 
ООДООО00Апє000000 


ЗОДООАПЕЄООДОХМООДОГОГО 


ОО000000Е2С1 1реПППАп ООО мтпдомППОООООР re f e ren ce s ПООДОДООДО00000 
ПОДАП'Є00010- 11000 


010-11 Eclipse[JAnt[]] 


ПООБОЕ< і рзебДО000Ап'ЄООООДОООООООБОООДОО000АпЕООО 


П0000000000Ап00000000000Ап000000000000Ап+П0000000Ап00000000 
АП'ЄДО0000000 


9івхорордр0000001 саз крооте - 12000 


[10-12 ЏВтавепборооооо 


003 іВхПогод. ј10х. блпа1пд .депегаТо г. Втлабеп 00 ООООООРОЈОПЦО гае го 
0000005 спета)000000000020 - 13000 
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000010-7 HTTP+XML РОЛОПППППТев%0гдаег 


18. public class TestOrder 1 


19. private IBindingFactory factory = null; 
20. private StringWriter writer = null; 
21. private StringReader reader = null; 
22. private final static String CHARSET NAME = "UTF- 
8"; 
23. private String encode2Xml(Order order) throws 


JiBXException, IOException { 
24. factory 
BindingDirectory.getFactory(Order.class); 
25. writer = new StringWriter(); 
26. IMarshallingContext mctx 
factory.createMarshallingContext(); 


27. mctx.setIndent(2); 


28. mctx.marshalDocument(order, CHARSET NAME, null, 


writer); 


29. String xmlStr = writer.toString(); 


30. writer.close(); 

31. System.out.println(xmlStr.toString()); 

325 return xmlStr; 

33. } 

34. 

35, private Order decode20rder (String хт Воду) throws 


JiBXException { 
36. reader = new StringReader (хт Воду); 
37. IUnmarshallingContext uctx = 


factory.createUnmarshallingContext(); 


38. Order order = (Order) 
uctx.unmarshalDocument (reader); 
39, return order; 
40. } 
41. 
42. public static void main(String[] args) throws 


JiBXException, IOException { 


43. TestOrder test = new TestOrder(); 

44. Order order = OrderFactory.create(123); 
45. String body = test.encode2Xml (order); 
46. Order order2 = test.decode20Order (body); 
47. System.out.println(order2); 

48. } 


49. } 


00002400000 гаегоС1аѕ5П0001ВіпаіподҒас+о гуПОДО025 000005 гіпом/гієег 
000001В1п91п9РасфогуППМаг$Ва LinghQ000000marshalDocument[jOrder{] 
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ООО0О00000000000 StringReader 000 String OOO XML 0000000 
иптаг5Ва\Боситеп  ППОПОООО 9 rde ко 


0000000 


<?xml version="1.0" encoding="UTF-8"?> 
«order xmlnsz"http://phei.com/netty/protocol/http/xml/pojo" 
orderNumber- "123" total="9999.999"> 
«customer customerNumber="123"> 
<firstName>]</firstName> 
«lastName»[][]«/ LastName» 
«/customer» 
<billTo> 
<5 геет 1> |П0</ ѕ51гееї1> 
<с1фу>000</ city» 
«state»[][]z/state» 
<postCode>123321</postCode> 


<country>[][]J</country> 


</billTo> 
<shipping>INTERNATIONAL MAIL</shipping> 
<shipTo> 

<51гееї12000</ ѕ51гееї1> 

<сіїу>10</ city» 

<5їаїе>110</ 5+аїе> 

<postCode>123321</postCode> 


«country»[][]|z/ country» 


</shipTo> 
</order> 
Order [orderNumber=123, customer=Customer 
[customerNumber=123, firstName-  П , lastName- [| [] , 


middleNames=null], billTo=Address [streetl-[J[]l[]| street2=null, 
city= (ПО, state= ] 00, postCode=123321, country= [0], 
shipping-INTERNATIONAL MAIL, shipTo=Address [streeti= 0000, 
street2-null, сі+у= 00, state=000, postCode=123321, country-[] 
ПІ, total-9999,999] 


ОДО0000000000ХМЕ000000000000000000000009 18х000000000 
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10.3.4 НТТР-ХМИДІДООП 
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ОДОО0000000000000000Н777Р-ХМІ ДОДООООООДОООДОООДООО000000000000000 
000000000 


ПППНТТР+ХМ ОПОООООД0000000000008НТТРООООДОДОООВОДОДОДОООДОООМеЄ t y 
OHT ТРООООООДОДОДОНТТРОДОП 
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000010-8 HTTP+XML НТТРППППППП 


11. public class HttpXmlRequestEncoder extends 
12. AbstractHttpXmlEncoder<HttpXmlRequest> { 


13. 
14. @Override 
15. protected void encode(ChannelHandlerContext ctx, 


HttpXmlRequest msg, 


16. List<Object> out) throws Exception í 
17. ByteBuf body = encode0(ctx, msg.getBody()); 
18. FullHttpRequest request = msg.getRequest(); 
19. if (request == null) 1 
20. request = new 


DefaultFullHttpRequest (HttpVersion.HTTP 1 1, 


21. HttpMethod.GET, "/do", body); 


22. HttpHeaders headers = request.headers(); 


23. headers.set(HttpHeaders.Names.H0ST, 
InetAddress.getLocalHost() 


24. .getHostAddress()); 


25. headers. set (HttpHeaders.Names. CONNECTION, 
HttpHeaders.Values.CLOSE); 


26. 
headers.set(HttpHeaders.Names.ACCEPT ENCODING, 


27. HttpHeaders.Values.GZIP.toString() + ',' 


28. + 
HttpHeaders.Values.DEFLATE.toString()); 


29. headers.set(HttpHeaders.Names.ACCEPT CHARSET, 


30. "IS0-8859-1,utf-8;q-0.7, *;q=0.7"), 


31. 
headers.set(HttpHeaders.Names.ACCEPT LANGUAGE, "zh"); 


32. headers.set(HttpHeaders.Names.USER AGENT, 


33. "Netty xml Http Client side"); 


34. headers. set (HttpHeaders.Names.ACCEPT, 
"text/html, application/xhtml+xml,application/xml;g=0.9,*/*;g=0. 
8") Г 


95. ў 


36. HttpHeaders.setContentLength(request, 
роду. readableBytes()); 


37. out.add(request); 


38. } 
39. } 


д170000000ОепсодедророООД00ОРО20000 rde rmi і8х0000ХМА0000000000 
ПМеттуПВуеВи РО01800000000000000000000000000000000000Н17 ТРОООООО 
ООДОО00000000НТТРОДОП 


020135 DO 000000000 KT ТРООООООДОДООДНТ ТРООООДОООДООО000О000000000000 
ООДОО000000ХМІДДООО000000000000000000000 


0360000000000000000000000  Спипкророронт тРОООО0000000000оптеп' - 
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000010-9 HTTP+XML НТТРОООООООО AbstractHttpXmlEncoder 


14. public abstract class AbstractHttpXmlEncoder<T> 
extends 
15. MessageToMessageEncoder<T> í 
16. IBindingFactory factory = null; 
17. StringWriter writer = null; 
18. final static String CHARSET NAME = "UTF-8"; 
19. final static Charset UTF 8 = 
Charset. ТогМате (CHARSET МАМЕ); 
20. 
21. protected ByteBuf encode0(ChannelHandlerContext 


ctx, Object body) 
22. throws Exception í 
23. factory = 
BindingDirectory.getFactory(body.getClass()); 


24. writer = new StringWriter(); 


25. IMarshallingContext mctx = 


factory. createMarshallingContext(); 


26. mctx.setIndent (2); 
27. mctx.marshalDocument (body, CHARSET NAME, null, 
writer); 


28. String xmlStr = writer.toString(); 


29. writer.close(); 


30. writer = null; 

31. ByteBuf encodeBuf = Unpooled.copiedBuffer(xmlStr, 
UTF 8); 

32. return encodeBuf; 


33. } 


36. 


@Override 


public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) 


37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 


throws 
// 0000 
if (writer 
writer. 


writer 


Exception { 


I= null) { 
close(); 


= null; 


0000230309000000000918хороборохме ПОДООООДООО0000000000000 гаегоооо 
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000019-10 HTTP+XMLODOOHttpXmlRequest 


9. 


19. 


public class HttpXmlRequest { 


private FullHttpRequest request; 


13. 


Object body) { 


14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25, 
26. 
27. 
28. 
29. 
request) í 
30. 
31. 
32. 
33. 
34. 
35. 


private Object body; 


public HttpXmlRequest(FullHttpRequest request, 


this.request = request; 
this.body = body; 
} 


/** 

* @return the request 

^ 

public final FullHttpRequest getRequest() { 
return request; 


} 


/** 
* @рагат request 
* the request to set 
*/ 
public final void setRequest(FullHttpRequest 


this.request = request; 


} 


/** 
* @return the object 


*/ 


36. public final Object getBody() { 


37. return body; 

38. } 

39. 

40. [+ 

41. * @param object 

42. * the object to set 
43. */ 

44. public final void setBody(Object body) { 
45. this.body = body; 

46. } 

47. } 


ПООБОБОООРУ Нє tpReques 0000006) ес+000000000000000 
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НТТРООООООНТ ТРеХМІ ООДООООДООНТ ТРО0000000000009 +8х000000000000000 
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0000000000 


000019-11 HTTP+XML НТТРООООООО HttpXmlRequestDecoder 


20. public class HttpXmlRequestDecoder extends 


21. AbstractHttpXmlDecoder<FullHttpRequest> í 
22. 
23. public HttpXmlRequestDecoder(Class<?> clazz) í 
24. this(clazz, false); 
25. } 
26. 
27. public HttpXmlRequestDecoder(Class<?> clazz, 


boolean isPrint) { 


28. super(clazz, isPrint); 

29. } 

30. 

31. @Override 

32. protected void decode (ChannelHandlerContext arg0, 


FullHttpRequest argl, 
33. List<Object> arg2) throws Exception í 
34. if (largl.getDecoderResult().isSuccess()) 1 


35. sendError(arg0, BAD REQUEST); 


36. return; 


37. ) 
38. HttpXmlRequest request = new HttpXmlRequest(argl, 
decodeO(argO, 


39. argl.content())); 


40. arg2.add(request); 


41. } 
42. 
43. private static void 
sendError(ChannelHandlerContext ctx, 
44. HttpResponseStatus status) { 
45. FullHttpResponse response = new 


DefaultFullHttpResponse(HTTP 11, 


46. status, Unpooled.copiedBuffer("Failure: " + 


status.toString() 


47. + "\r\n", CharsetUtil.UTF 8)); 


48. response.headers().set(CONTENT TYPE, "text/plain; 
charset=UTF-8"); 


49. 
ctx.writeAndFlush( response) .addListener(ChannelFutureListener. 


CLOSE); 


50. } 
51. } 


Ht tpXmlRequestDecode гОДПОООДОООДОООДООДООООО0000НТ ТРООООО0000000 
000000000340370000Н T ТРООООООООООДОООД0О000000000000000000000000 
00 
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038000HttpXmlReques t00000000 гае гррронЕ pXm URequ es 0000000000000 
06150000 
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000010-12 HTTP+XML НТТРООООООП AbstractHttpXmlDecoder 


18. public abstract class AbstractHttpXmlDecoder<T> 
extends 
19. MessageToMessageDecoder<T> { 
20. private IBindingFactory factory; 
21. private StringReader reader; 


22. private Class<?> clazz; 


23 private boolean isPrint; 


24. private final static String CHARSET NAME - "UTF- 

8"; 
25. private final static Charset UTF 8 = 

Charset.forName(CHARSET NAME); 

26. 

27. protected AbstractHttpXmlDecoder (Class<?> clazz) 
{ 

28. this(clazz, false); 

29. } 

30. 

3l. protected AbstractHttpXmlDecoder (Class<?> clazz, 


boolean isPrint) { 


32. this.clazz = clazz; 

33. this.isPrint = isPrint; 

34. } 

35; 

36. protected Object decodeO(ChannelHandlerContext 


arg0, ByteBuf body) 
37. throws Exception í 
36. factory = BindingDirectory.getFactory(clazz); 


39. String content = body.toString(UTF 8); 


40. if (isPrint) 


41. System.out.println("The body is : " + 
content); 
42. reader = new StringReader(content); 
43. IUnmarshallingContext uctx = 


factory. createUnmarshallingContext(); 


44. Object result = uctx.unmarshalDocument (reader); 


45, reader.close(); 


46. reader = null; 


47. return result; 


} 


@Override 


public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) 


51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 


throws 
// 0000 
if (reader 
reader. 


reader 


Exception { 


I= null) { 
close(); 


= null; 


03804700НТТРОООО0000000000000918хО00ХМЕОДОРОЗОБООООДОДОО00000000 
ОДОО0ОО000000000000000000000000000000000 
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0000 


ЗПІНТТР-ХМЕДЛОООО 


ПОБОООБООООСОВОНТ ТРОООООВОВОВОВОВОРОЗ ОПОООНТТР+ХМЕ 00000000000 
О000000000000000000000000000009ТТР ХМ 00000000000 


П00010-13 HTTP+XML HTTP ХМІДОДО HttpXmlResponse 


9. public class HttpXmlResponse { 
10. private FullHttpResponse httpResponse; 
11. private Object result; 
12. 
13. public HttpXmlResponse(FullHttpResponse 


httpResponse ‚Object result){ 


14. this.httpResponse = httpResponse; 
15. this.result = result; 

16. } 

17. 

18. per 

19. * @return the httpResponse 

20. */ 

21. public final FullHttpResponse getHttpResponse() { 
22. return httpResponse; 

23. } 

24. 

25. gm 

26. * @рагат httpResponse 


27. * the httpResponse to set 


28. 


ЖУ. 
29. public final 


setHttpResponse (FullHttpResponse httpResponse) { 


30. 
31. 
32. 
33, 
34. 
35, 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 


ПОООООООООРу СНЕ tpResponse[]0bj ect[j0bj ec tQQ000000000P0I 0000 


this.httpResponse = httpResponse; 
} 


/** 
* @return the body 
1 
public final Object getResult() { 
return result; 


} 


/** 

* @рагат body 

* the body to set 
*/ 


public final void setResult (Object result) í 


this. result = result; 


} 


void 


ОДОД0000000ХМІД000000 


000019-14 HTTP+XML [0000000 HttpXmlResponseEncoder 


17. public class HttpXmlResponseEncoder extends 
18. AbstractHttpXmlEncoder<HttpXmlResponse> í 
19. 
20. /* 
21. * (non-Javadoc) 
22. * 
23. * @see 
24. * 


io.netty.handler.codec.MessageToMessageEncoder#encode(io.netty. 
channel 
25. * „ChannelHandlerContext, java.lang.Object, 
java.util.List) 
26. */ 
27. protected void encode(ChannelHandlerContext 


ctx,HttpXmlResponse msg, 


28. List<Object> out) throws Exception í 
29. ByteBuf body = encode0(ctx, msg.getResult()); 
30. FullHttpResponse response = 


msg.getHttpResponse(); 
31. if (response == null) 5 


32. response = new 


DefaultFullHttpResponse (HTTP 1 1, OK, body); 


33; ) else 1 
34. response - new 
DefaultFullHttpResponse(msg.getHttpResponse() 
35; .getProtocolVersion(), 
msg.getHttpResponse().getStatus(), 
36. body); 
37. ) 
38. response.headers().set(CONTENT TYPE, "text/xml"); 
39. setContentLength(response, body.readableBytes()); 
40. out.add(response); 
41. ) 
42. } 
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11. public class HttpXmlResponseDecoder extends 
12. AbstractHttpXmlDecoder<DefaultFullHttpResponse> í 
13. 
14. public HttpXmlResponseDecoder(Class<?> clazz) { 
15. this(clazz, false); 
16. } 
17. 
18. public HttpXmlResponseDecoder(Class<?> clazz, 


boolean isPrintlog) { 


19. super(clazz, isPrintlog) ; 

20. } 

21. 

22. @Override 

23. protected void decode(ChannelHandlerContext ctx, 


24. DefaultFullHttpResponse msg, List<Object> 


out) throws Exception { 
25. HttpXmlResponse resHttpXmlResponse = new 
HttpXmlResponse(msg, decodeO( 


26. ctx, msg.content())); 
27. out.add(resHttpXmlResponse); 
28. } 

29. } 
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23. public class HttpXmlClient { 


24. 
25. public void connect(int port) throws Exception { 
26. // 00000310000 
27. EventLoopGroup group = new NioEventLoopGroup(); 
28. try { 
29. Bootstrap b = new Bootstrap(); 
30. 
b.group(group).channel (NioSocketChannel.class) 
31. .option(ChannelOption.TCP NODELAY, true) 
32. .handler(new 
Channellnitializer<SocketChannel>() { 
33. @Override 
34. public void initChannel(SocketChannel ch) 
35. throws Exception { 


36. ch.pipeline().addLast("http-decoder", 


37. new HttpResponseDecoder()); 


38. ch.pipeline().addLast("http- 


aggregator", 


39. new HttpObjectAggregator(65536)); 


40. // XML[TT] 


41. ch.pipeline().addLast( 


42. "xml-decoder", 


43. 


HttpXmlResponseDecoder (Order.class, 


44. true)); 


new 


45. 


46. 


47. 


48. 


ch.pipeline() 


ch.pipeline().addLast("http-encoder", 


new HttpRequestEncoder()); 


ch.pipeline().addLast("xml-encoder", 


new HttpXmlRequestEncoder()); 


‚addLast("xmlClientHandler", 


49. 


50. new HttpXmlClientHandle()); 


51. } 
52. 7); 
53. 
54. // 00000000 
55. ChannelFuture f=b.connect (new 


InetSocketAddress(port)).sync(); 


56. 

57. // 000000000 

58. f.channel().closeFuture().sync(); 
59. } finally { 

60. // DUDDDDDNIO[I[I[) 

61. group.shutdownGracefully(); 

62. } 

63. } 

64. 


65. LT 


66. * @рагат args 


67. * @throws Exception 
68. */ 
69. public static void main(String[] args) throws 


Exception { 


70. int port = 8080; 

71. if (args != null && args.length > 0) í 
12. try { 

73. port = Integer.valueOf(args[0]); 
74. } catch (NumberFormatException e) { 
75. // 00000 

76. } 

77. } 

78. new HttpXmlClient().connect (port); 

79. } 

80. } 
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75 public class HttpXmlClientHandle extends 

8. SimpleChannelInboundHandler<HttpXmlResponse> { 

9. 

19. @Override 

11. public void channelActive(ChannelHandlerContext 
ctx) { 

12. HttpXmlRequest request = new HttpXmlRequest(null, 

13. OrderFactory.create(123)); 

14. ctx.writeAndFlush(request); 

15. } 

16. 

17. @Override 

18. public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) { 
19. cause.printStackTrace(); 
20. ctx.close(); 
21. } 


22. 
23. @Override 
24. protected void 

messageReceived(ChannelHandlerContext ctx, 

25. HttpXmlResponse msg) throws Exception { 

26. System.out.println("The client receive response 
of http header is : " 

2T. + msg.getHttpResponse() .headers() .names()); 

28. System.out.println("The client receive response 
of http body is : " 

29. + msg.getResult()); 

30. } 


00000000000012000НЕрхтВедче+ 00000 ChannelHandlerContext [] 


writeAndFlush[j]HttpXmlRequest[] 
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П00010-18 НТТРеХМІДОДОДОП OrderFactory 


2 public class OrderFactory { 

3 public static Order create(long orderID) { 
4 Order order = new Order(); 

5 order.setOrderNumber(orderID); 

6. order.setTotal(9999.999f); 

7 Address address - new Address(); 

8 address.setCity ("000"); 

9 address .setCountry ("ПП"); 

10. address. setPostCode("123321"); 

11. address. ѕеїЅ+а+е ("000"); 

12. address. setStreetl1("II00"); 

13. order.setBillTo(address); 

14. Customer customer = new Customer(); 
15. customer. setCustomerNumber (orderID); 
16. customer.setFirstName("[]") ; 

17. customer.setLastName("[]]") ; 

18. order.setCustomer(customer); 

19. order.setShipping(Shipping.INTERNATIONAL MAIL); 
20. order.setShipTo(address); 

21. return order; 

22. } 
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НТТРООООООООО 
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22. public class HttpXmlServer í 


23. public void run(final int port) throws Exception 


24. EventLoopGroup bossGroup new 


NioEventLoopGroup(); 


25. EventLoopGroup workerGroup = new 
NioEventLoopGroup(); 
26. try { 
27. ServerBootstrap b = new ServerBootstrap(); 
28. b.group(bossGroup, workerGroup) 
29. „channel (NioServerSocketChannel.class) 
30. .childHandler (new 
Channellnitializer<SocketChannel>() { 
31. @Override 
32. protected void initChannel (SocketChannel 
ch) 
33. throws Exception í 
34. ch.pipeline().addLast("http-decoder", 


35. new HttpRequestDecoder()); 


36. ch.pipeline().addLast("http- 


aggregator", 


37. new HttpObjectAggregator(65536)); 


38. ch.pipeline() 


39. ‚addLast( 


40. 


41. 


42. 


43. 


44. 


"xml-decoder", 


new HttpXmlRequestDecoder( 


Order.class, true)); 


ch.pipeline().addLast("http-encoder", 


new HttpResponseEncoder()); 


45. ch.pipeline().addLast("xml-encoder", 


46. new HttpXmlResponseEncoder()); 


47. 


ch.pipeline().addLast("xmlServerHandler", 


48. new HttpXmlServerHandler()); 


49. } 
50. Es 
51. ChannelFuture future = b.bind(new 


InetSocketAddress(port)). sync(); 


52. Ѕуѕіет. ои. ргіп+1п ("НТТРО50000000000 : " + 
"http://localhost:" 
53. + port); 
54. future.channel().closeFuture().sync(); 
55. y finally í 
56. bossGroup.shutdownGracefully(); 
57. workerGroup.shutdownGracefully(); 
58. } 
59. } 
60. 
61. public static void main(String[] args) throws 


Exception { 


62. int port = 8080; 

63. if (args.length > 0) { 

64. try { 

65. port = Integer.parseInt(args[0]); 
66. } catch (NumberFormatException е) { 
67. e.printStackTrace(); 

68. } 

69. } 


79. new HttpXmlServer().run(port); 


71. } 
72. } 
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30. public class HttpXmlServerHandler extends 


31. SimpleChannelInboundHandler<HttpXmlRequest> { 
32; 
33. @Override 
34. public void messageReceived(final 


ChannelHandlerContext ctx, 
35. HttpXmlRequest xmlRequest) throws Exception { 
36. HttpRequest request = xmlRequest.getRequest(); 


37. Order order = (Order) xmlRequest.getBody(); 


38. System.out.println("Http server receive request : 
" 4 order); 
39. dobusiness(order); 
40. ChannelFuture future = ctx.writeAndFlush(new 


HttpXmlResponse (null, 


41. order)); 


42. if (!isKeepAlive(request)) { 


43. future.addListener (new 


GenericFutureListener<Future<? super Void>>() { 


44. public void operationComplete(Future future) 


throws Exception { 


45. 


46. 


47. 


48. 
49. 
50. 
51. 
52. 
53. 
54. 


ctx.close(); 


private void dobusiness(Order order) { 
order.getCustomer().setFirstName("[]") ; 
огаег. де СизТотег () . ге аз Мате ("ПЦ"); 


List<String> midNames new ArrayList<String>(); 


55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 


midNames . ада ("000"); 
order.getCustomer().setMiddleNames (та аМате5 ) ; 
Address address = order.getBillTo(); 

address. setCity("ID"); 
address.setCountry("[]]") ; 
ааагеѕ5. ге тате ("000"); 
address. ге Ро51 Соде ("123456"); 
order.setBillTo(address); 
order.setShipTo(address); 


} 


@Override 


public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) 


68. 
69. 
70. 
71. 
72. 
73. 
74. 


throws Exception í 
cause.printStackTrace(); 
if (ctx.channel().isActive()) í 


sendError(ctx, INTERNAL SERVER ERROR); 


75. private static void 


sendError(ChannelHandlerContext ctx, 


76. 


HttpResponseStatus status) { 


FullHttpResponse response = new 


DefaultFullHttpResponse(HTTP 1 1, 


78. 


status, Unpooled.copiedBuffer("[][]: " + 


status.toString() 

79. + "\r\n", CharsetUtil.UTF 8)); 

80. response.headers().set(CONTENT_TYPE,"text/plain; 
charset=UTF-8"); 

81. 
ctx.writeAndFlush (response) .addListener(ChannelFutureListener. 
CLOSE); 

82. } 
83. } 
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Тре body is : <?xml version="1.0" encoding="UTF-8"?> 
«order xmlnsz"http://phei.com/netty/protocol/http/xml/pojo" 
orderNumber- "123" total="9999.999"> 
«customer customerNumber="123"> 
<firstName>]</firstName> 
«lastName»[][]«/ LastName> 
</customer> 
<billTo> 
<5геет 1> |П0</ 5 геет 1> 
<с1фу>000</ city» 
<state>[|[|[|</state> 
<postCode>123321</postCode> 
<country>[|[]</country> 
</billTo> 
<shipping>INTERNATIONAL MAIL</shipping> 


<shipTo> 


<street1>[||I</street1> 

<с1їу>ЦЦЦ</с1їу> 

<state>[|[|[]</state> 

<postCode>123321</postCode> 

«country»[][]|z/ country» 
</shipTo> 


</order> 


ПО000000000000 


Http server receive request : Order [orderNumber-123, 
customer=Customer [customerNumber=123, firstName-[], lastName-[] 
П, middleNames-null], billTo= Address [streetl= [] [] ПП, 
street2-null, city-[]][], state=000, postCode= 123321, country-[] 
ПІ, shipping-INTERNATIONAL MAIL, shipTo-Address [street1=-[] 10], 
street2-null, сіту-ППП, state=000, postCode=123321, country-[] 
0], total=9999.999] 
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Тре body is : <?xml version="1.0" encoding="UTF-8"?> 
«order xmlnsz"http://phei.com/netty/protocol/http/xml/pojo" 
orderNumber- "123" total="9999.999"> 

«customer customerNumber="123"> 
<firstName>]</firstName> 
«Та5 "Мате»ПЛ«/1а5 "Мате» 
«middleName»[][][]z/middleName» 

</customer> 

<billTo> 
<5 геет 1> |П0</ ѕ51гееї1> 
<сіїу>П0</сіїу> 
«state»[][][]]|z/state» 
<postCode>123456</postCode> 
«country»[][]z/ count гу» 

«/billTo» 

<shipping>INTERNATIONAL MAIL</shipping> 

<shipTo> 
<5 геет 1> |П0</ 5 геет 1> 
<сіїу>П0</сіїу> 
«state»[][][]]|z/state» 
<postCode>123456</postCode> 
«country»[][]z/ count ry» 

</shipTo> 


</order> 


00000000000 


The client receive response of http body is : Order 
[orderNumber=123, customer=Customer [customerNumber=123, 
firstName-[], lastName-[][], middleNames=[ 00011, billTo=Address 
[streetl= ПП 0 O , street2=null, city= ПП, state III, 
postCode=123456, country= ПП 1, shipping=INTERNATIONAL_ MAIL, 
shipTo-Address [streetl=[] 111, street2=null, city=00, state=000, 
postCode=123456, country-[f[]], total=9999.999] 
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000011-1 Мерѕоске 000 WebSocketServer 


1. public class WebSocketServer í 


2. public void run(int port) throws Exception í 
3. EventLoopGroup bossGroup = пем 
NioEventLoopGroup(); 
4. EventLoopGroup workerGroup = new 
NioEventLoopGroup(); 
5. try í 
6 ServerBootstrap b = new ServerBootstrap(); 
7. b.group(bossGroup, workerGroup) 
8 . channel (NioServerSocketChannel.class) 
9. . childHandler(new 
Channellnitializer<SocketChannel>() { 
10. 
11. @Override 
12. protected void initChannel(SocketChannel 
ch) 
13. throws Exception í 
14. ChannelPipeline pipeline = 


ch.pipeline(); 


15. pipeline.addLast("http-codec", 


16. new HttpServerCodec()); 


17. 


18. 


19. 


20. 


pipeline.addLast("aggregator", 


new HttpObjectAggregator (65536) ); 


ch.pipeline().addLast("http-chunked", 


new ChunkedWriteHandler()); 


21. pipeline.addLast("handler", 


22. new WebSocketServerHandler()); 
23. } 

24. 195 

25, 

26. Channel ch = b.bind(port).sync().channel(); 
27. System.out.println("Web socket server started 


at port " + port 


28. + ".'); 
29. System.out 
30. .println("Open your browser and navigate 


to http://localhost:" 


31. + port + '/'); 
32. 
33. ch.closeFuture().sync(); 


34. } finally í 


35. bossGroup.shutdownGracefully(); 


36. workerGroup.shutdownGracefully(); 
37. } 
38. } 
39. 
40. public static void main(String[] args) throws 


Exception { 


41. int port = 8080; 

42. if (args.length > 0) { 

43. try { 

44. port = Integer.parseInt(args[0]); 
45. } catch (NumberFormatException e) { 
46. e.printStackTrace(); 

47. } 

48. } 

49. new WebSocketServer().run(port); 

50. } 

51. } 


015016 0000 НЕр5егиегСодес ППИПОВОППООООООНТ ТРО 
0001 7018000НЕрОбіесіАддгедаєог ПППОООПНТ ТРООООООООО 
ОО0000НТТРОПО019020000Спипкеауугієенапаїег 0000000 
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HOWebSocketQQ00000000000000000WebSocketQQ00000 
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Handler [] 0000 0 WebSocket ППООО0О0000000000 
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Т, public class WebSocketServerHandler extends 
SimpleChannel InboundHandler<Object> í 


2. private static final Logger logger = Logger 


.getLogger(WebSocketServerHandler.class.getName()); 


4. 

ба private WebSocketServerHandshaker handshaker; 

6. 

7. @Оуеггтае 

8. public void messageReceived(ChannelHandlerContext 


ctx, Object msg) 


9, throws Exception { 
10. // ДООНТТРОП 
11. if (msg instanceof FullHttpRequest) í 
12. handleHttpRequest(ctx, (FullHttpRequest) 
msg); 
13. } 
14. // WebSocket[]] 
15. else if (msg instanceof WebSocketFrame) { 
16. handleWebSocketFrame(ctx, (WebSocketFrame) 


msg); 


17. } 


18. } 
19. 
20. @Override 


21. public void 
channelReadComplete(ChannelHandlerContext ctx) throws Exception 


{ 


22. ctx.flush(); 
23. } 
24. 
25. private void 


handleHttpRequest (ChannelHandlerContext ctx, 


26. FullHttpRequest req) throws Exception { 
21. 
28. // ПОНТТРОООООООНТТРОО 
29. if (!req.getDecoderResult().isSuccess() 
30. || 


(! "websocket".equals(req.headers().get("Upgrade")))) 1 


31. sendHttpResponse(ctx, req, new 
DefaultFullHttpResponse(HTTP 1 1, 
32. BAD REQUEST)); 
33. return; 
34. } 
35. 
36. // 0000000000000 
37. WebSocketServerHandshakerFactory wsFactory = new 


WebSocketServer HandshakerFactory( 


38. "ws://localhost:8080/websocket", null, 


false); 


39. handshaker = wsFactory.newHandshaker(req); 
40. if (handshaker == null) { 
41. WebSocketServerHandshakerFactory 
42. 
.sendUnsupportedWebSocketVersionResponse(ctx.channel()); 
43. ) else { 
44. handshaker.handshake(ctx.channel(), req); 
45. ) 
46. ) 
47. 
48. private void 
handleWebSocketFrame(ChannelHandlerContext ctx, 
49. WebSocketFrame frame) { 
50. 
51. // 0010000000000 
52. if (frame instanceof CloseWebSocketFrame) { 
53; handshaker.close(ctx.channel(), 
54. (CloseWebSocketFrame) frame.retain()); 
55; return; 
56. } 
57. // ОДОДОРІп900 
58. if (frame instanceof PingWebSocketFrame) { 
59, ctx.channel().write( 
60. new 


PongWebSocketFrame(frame.content().retain())); 


61. return; 


62. } 
63. // ПООО000000000000000 
64. if (!(frame instanceof TextWebSocketFrame)) { 
65. throw new 


UnsupportedOperationException (String. format ( 
66. "%5 frame types not supported", 


frame.getClass().getName())); 


67. } 
68. 
69. // 000000 
70. String request = ((TextWebSocketFrame) 


frame).text(); 
71. if (logger.isLoggable(Level.FINE)) { 
72. logger. fine(String. format("%s received %s", 


ctx.channel(), request)); 


73. } 
74. ctx.channel().write( 
75; new TextWebSocketFrame(request 
76. + " , Добомеєсу WebSocketQQU00000" 
77. + new java.util.Date().toString())); 
78. } 
79. 
80. private static void 


sendHttpResponse(ChannelHandlerContext ctx, 
81. FullHttpRequest req, FullHttpResponse res) { 
82. // 00000006 


83. if (res.getStatus().code() != 200) { 
84. ByteBuf buf = 
Unpooled.copiedBuffer(res.getStatus().toString(), 


85. CharsetUtil.UTF 8); 
86. res.content().writeBytes(buf); 
87. buf.release(); 
88. setContentLength(res, 


res.content().readableBytes()); 


89. } 
90. 
91. // рдудкеер-АТіуед))000 
92. ChannelFuture f = 


ctx.channel().writeAndFlush(res); 


93. if (!isKeepAlive(req) || res.getStatus().code() 
I= 200) í 

94. f.addListener(ChannelFutureListener.CLOSE); 

95, ) 

96. ) 

97. 

98. @Override 

99. public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) 


100. throws Exception { 
101. cause.printStackTrace(); 
102. ctx.close(); 

103. } 


104. } 
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<html> 

<head> 

<meta charset="UTF-8"> 

Netty WebSocket ППППП 

</head> 

<br> 

<body> 

<br> 

<script type="text/javascript"> 


var 


socket; 


if 


( 'window.WebSocket) 


{ 


window.WebSocket = window.MozWebSocket; 


if 


(window.WebSocket) í 
socket = new 


WebSocket ("ws://localhost:8080/websocket"); 


socket.onmessage = function(event) { 


var ta - document.getElementById('responseText'); 


ta.value=""; 


ta.value = event.data 


}; 


socket.onopen = function(event) { 


var ta = document.getElementById('responseText'); 


ta.value = "Цу мерббоске ПОПОПО0О0Мею $ осКе*!"; 


}; 


socket.onclose = function(event) { 


var ta = document.getElementById('responseText'); 


ta.value = ""; 


та. маше = "WebSocket [[!"; 


}; 


else 


Í 
alert ("Юд000000000меб5оскеїПЮ! "); 
) 


function 


send(message) { 


if (!window.WebSocket) { return; } 


if (socket.readyState == WebSocket.OPEN) { 


socket.send (message); 


else 


alert("WebSocketI 000000!" ) ; 


} 
</script> 
«form onsubmit="return false; "> 


<input type="text" 


name= "message" 


value= "Netty" 


/> 
<br><br> 


«input type="button" 


value="”/JjWebSocketJ 1" 


onclick="send (this.form.message.value)"/» 


«hr color="blue" 


/> 
<h3>Q000000000</h3> 


<textarea id="responseText" 


style="width: 500px; 


height: 300px; 


"></textarea> 
</form> 
</body> 
</html> 
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01090Р0000000000000000909Р000000000000000000000 
ПОВОВОВОВОЕ 
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ПІПП12-1 UDPUUUUUU ChineseProverbServer 


1 public class ChineseProverbServer { 
2 public void run(int port) throws Exception { 
3: EventLoopGroup group = new NioEventLoopGroup(); 
4 try { 
5 Bootstrap b = new Bootstrap(); 
6; 
b.group(group).channel (NioDatagramChannel.class) 
7. .option(ChannelOption.SO BROADCAST, true) 
8. .handler(new 


ChineseProverbServerHandler()); 


b.bind(port).sync().channel().closeFuture().await(); 


10. } finally { 
11. group.shutdownGracefully(); 
12. } 
13. } 
14. 
15. public static void main(String[] args) throws 


Exception { 


16. int port = 8080; 

17. if (args.length > 0) { 

18. try { 

19. port = Integer.parseInt(args[0]); 
20. } catch (NumberFormatException e) { 
21. e.printStackTrace(); 

22. } 

23. } 

24. new ChineseProverbServer().run(port); 
25. } 


26. } 
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ПІПП12-2 UDPUUUUUU ChineseProverbServerHandler 


1 public class ChineseProverbServerHandler extends 

2. SimpleChannelInboundHandler<DatagramPacket> { 

3 // 0000 

4. private static final String[] ОТСТТОМАВУ={ "000000 
000000", 

5. "ПВО00000000000000" , "О000000000000000", "0000 
00000000000", 

6. "ОО00000000000000000!7 Y; 

7. 

8. private String nextQuote() { 

9. int 


quoteId-ThreadLocalRandom.current().nextInt(DICTIONARY.Llength); 
10. return DICTIONARY[quoteId]; 
11. } 
12. 


13. @Override 
14. public void messageReceived(ChannelHandlerContext 
ctx, DatagramPacket packet) 
15. throws Exception { 
16. String req = 
packet.content().toString(CharsetUtil.UTF 8); 
17. System.out.println(req); 
18. if ("0000002" .едџа15 (гед)) { 
19. ctx.writeAndFlush (new 


DatagramPacket (Unpooled.copiedBuffer( 


20. "OO0O0000: " + nextQuote(), 
CharsetUtil.UTF_8), packet 
21. .sender())); 
22, } 
23. } 
24. 
25. @Override 
26. public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) 


27. throws Exception { 
28. ctx.close(); 

29. cause.printStackTrace(); 
30. } 


31. } 
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О000000РОО00000 
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public class ChineseProverbClient { 


1 

2 

3. public void run(int port) throws Exception í 

4 EventLoopGroup group = new NioEventLoopGroup(); 
5 


try í 


6. Bootstrap b = new Bootstrap(); 


7. 
b.group(group).channel (NioDatagramChannel.class) 
8. .option(ChannelOption.SO BROADCAST, true) 
9. .handler (new 
ChineseProverbClientHandler()); 
10. Channel ch = b.bind(®).sync().channel(); 
11. // ППОПОВОВОВОУОРОП 
12. ch.writeAndFlush( 
13. new 
DatagramPacket (Unpooled. copiedBuffer ("000000?", 
14. CharsetUtil.UTF 8), new 
InetSocketAddress( 
15. "255.255.255.255", port))).sync(); 
16. if (!ch.closeFuture().await(15000)) í 
17. System.out.println("QO00!"); 
18. } 
19. } finally { 
20. group.shutdownGracefully(); 
21. } 
22. } 
23. 
24, public static void main(String[] args) throws 


Exception { 
25. int port = 8080; 
26. if (args.length > 0) { 
27. try { 


28. port = Integer.parseInt(args[0]); 


29. } catch (NumberFormatException е) { 
30. e.printStackTrace(); 

31. } 

32. } 

33. new ChineseProverbClient().run(port); 
34. } 

35. 3 
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1 public class ChineseProverbClientHandler extends 

2 SimpleChannelInboundHandler<DatagramPacket> { 

3. 

4 @Override 

5 public void messageReceived(ChannelHandlerContext 


ctx, Datagram Packet msg) 


6. throws Exception { 
Fi String response = 


msg.content().toString(CharsetUtil.UTF 8); 


8. if (response.startsWith("QQ00000")) í 

9. System.out.println(response); 

10. ctx.close(); 

11. } 

12. } 

13. 

14. @Override 

15. public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) 


16. throws Exception { 
17. cause.printStackTrace(); 
18. ctx.close(); 

19. } 

20. } 


000000000000000000000000000000000“0000000”00000 
0000000000000000000000000000000 


12.4 ППУРРПОП 


ОДООУОРООООООООООООО0000000000000 
00000000012-3000 


[12-3 0020000000 
00000002001.2-4000 

012-4 00200000001 
00000002001.2-5000 

012-5 ШОРОД000002 


ОДООДО0000000000000000000000000090РОООООООО000000 
ОЗОООДОДбОДООбОрОДОДОДОДОО000000000000000 


12.5 ПІ 


00000000000Месу TU D РОДОООООООООООООУОРОДДООО0С0 
000000Меєсу ООРОООВОО00000000000000000900РО000000000 
000000 


ОДОУОРОООТЄРОООООДООООДООООО0УФРОДОООООДОО00000000 
ОДООУ ОРООООДОДООО0УОРОДООООООООООДООУФРООООООО000000 


1130 0000 


00021е00000000000000000000000000000000000000000000 
ООО00000000000000000000000000000000000000000000000 
0000000000000000000000000000000 


ОМЮППОВО Е ама 0000000000 


• ПППООШири 5 геатПОин ри  геат ] 
° [|UDUUUReader[ М/гке ] 


ОДМІОБОООеІеСВаппеїДОДООД00"00"0О0000000/000000 
ОДОДО000000/О00000000000000000000000000000Менеу 000 
/ОППП 


ПОВОВОВОЕ 


° 0000000 
e Netty 
• [Netty 0000000 


13.1 0000000 


00000Меву рбДооорорбороробооб000о00о000000000000000 
JavaLI pin apap pp p Od EN etey pr 000000000 


13.1.1 (0000 


0000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000090000 
ОДООД00000000000070000"0000000000000000000000000000 
000000000000000000000000 


ОООО00000000000000000000000000000000000000000090 
ОООДО0О0000000000000000000000000000000000000000000 
ОООДО0О0000000000000000000000000000000000000000000 
ООООО000О000Уміпаом'вОДОПОВОООО000С м іпаомяа ETE] Einu XT TL] 
о00000/ћоте/!іпғепор 


13.1.2 ППО 


оО000000000000000:\ама\піо\пеќу\Еебегуег.јама0000 
ПОО00000000:\Јама\піо\пеёуро00000Е1еЅегмег.јамаро00000 
ПОС000000000000000000000000000000000000000000000000 
ОООООДО0000000000000000000000000000 


ПЕСІрЗе0р000000000000000000000000000000 
ОЛіамалтіо UL m ettyDimu]b:yavaWioeWetty[]]Eclipse 
ОДОО0000000000с1а550000000000с1а550000000000с1а550000 
10000000000 


13.1.3 [ПЦ 


ОДО0007000.000700000000007000"000000000000000000 
ОДО00000000000000000000000"7АРІ. дос" ДОДОПАРІОО0О00000 
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HOU FileChannelQQQ000000FileChannelQQQ0U000000000 
InputStream ДП OutputStream П RandomAccessFile [0000 
ҒиеСһаппеі| ПП ІПППППВапаотаАссев<ЕИеГЦЕ еСћаппе | 


RandomAccessFile billFile = new 
RandomAccessFile("home/lilinfeng/sms.bill", "rw"); 


FileChannel channel = billFile.getChannel(); 


00000 FileChannel 10000000000 ByteBuffer 00000 
FileChannelQQ000000000read ()00000intO0000000000000000 
000000-100000000000 


ОДО000РІеСпаппеї000000000000000000000008Вуте 
ВвиТег 00000 еСћаппе! м/гієе 000000000000000 


String content = "13888888888 | [O00000 | 000 [УТРО] " ; 
ByteBuffer writeBuffer = ByteBuffer.allocate(128); 
writeBuffer.put(content.getBytes()); 
writeBuffer.flip(); 


channel.write(buf); 


Поре еСһаплпеі 000000<10$е()000000000000000000 
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[public class FileServer { 

[| public void run(int port) throws Exception { 
[]|EventLoopGroup bossGroup = new NioEventLoopGroup(); 
[]EventLoopGroup workerGroup = new NioEventLoopGroup(); 


1 
2 
3 
4 
5[]try í 
6 
7 
8 
9 





П ServerBootstrap b = new ServerBootstrap(); 
П b.group(bossGroup, workerGroup) 
П .channel (NioServerSocketChannel.class) 
П .option(ChannelOption.SO BACKLOG, 100) 
10 р . childHandler (new 


Channellnitializer<SocketChannel>() { 


110 РАЈ 
12] * (non-Javadoc) 
130 " 
141 * @5ее 
15 D * 


io.netty.channel.Channellnitializer#initChannel (іо 
160 ж .netty.channel.Channel) 
17 31 


180 public void initChannel (SocketChannel ch) 


190 throws Exception { 

200 ch.pipeline().addLast( 

21l new StringEncoder(CharsetUtil.UTF 8), 
221] new LineBasedFrameDecoder (1024), 

230] new StringDecoder(CharsetUtil.UTF 8), 


241 new FileServerHandler()); 


250 } 

26 7); 

270 ChannelFuture f = b.bind(port).sync(); 

28[] System.out.println("Start file server at port : " + 
port); 

29[] f.channel().closeFuture().sync(); 

300} finally { 

31] // 0000 

32] bossGroup.shutdownGracefully(); 

33] workerGroup.shutdownGracefully(); 


360 
37 [] public static void main(String[] args) throws 

Exception { 

38]int port = 8080; 

39[if (args.length > 0) í 

400 try { 

411 port = Integer.parseInt(args[0]); 

42] } catch (NumberFormatException e) { 

430 e.printStackTrace(); 


44] } 

450} 

46 пем FileServer().run(port); 
471 } 


480) 
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000013-2 0000000 FileServerHandler 


1 0 public class FileServerHandler extends 
SimpleChannelInboundHandler <String> í 
20 
3 П private static final String CR = 


System.getProperty("line.separator"); 





АП 

50 ДЈ 

6р * (non-Javadoc) 

71 * 

8[| * @see 

9 О Ж 

io.netty.channel.SimpleChannelInboundHandler#messageReceived(io 
„netty 

100 ж „channel.ChannelHandlerContext, java.lang.Object) 

110 57. 

120 public void messageReceived(ChannelHandlerContext 


ctx, String msg) 


13] throws Exception { 
l4[File file = new File(msg); 
ІБПІҒ (file.exists()) í 


160 if (!file.isFile()) í 
170 ctx.writeAndFlush("Not a file : " + file + CR); 
180 return; 
190 } 
20] ctx.write(file + " " + file.length() + CR); 
21 [] RandomAccessFile randomAccessFile = new 


RandomAccessFile(msg, "r"); 
221 FileRegion region = new DefaultFileRegion( 
23 [| randomAccessFile.getChannel(), 0, 


randomAccessFile.length()); 


24[] ctx.write(region); 
250 ctx.writeAndFlush(CR); 
260 randomAccessFile.close(); 
271) else 4 
280 ctx.writeAndFlush("File not found: " + file + CR); 
290} 
300 } 
310 
320 /* 
330 * (non-Javadoc) 
340 * 
35] * @5ее 
36 П і 


io.netty.channel.ChannelHandlerAdapter#exceptionCaught (io.netty 


. channel 


370 * „ChannelHandlerContext, java.lang.Throwable) 
38] */ 
39] public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) 
400 throws Exception { 
4lljcause.printStackTrace(); 
42[]ctx. close(); 
43[] } 
дап) 
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String key = null; 


Object 


value = null; 


for 


(int 


1 = 0; 1 < size; 1++) { 
key = buffer.readString(); 
value 
unmarshaller.readObject(buffer.readBinary()); 


this. 


attachment.put(key, value); 


} 
key = null; 


value = null; 
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000014-1 М№МеќуМеѕѕадер 


1Прибіїс final class NettyMessage { 





20 private Header header; //ППП 

30 private Object роду; //ППП 

АП 

50 e 

6р ж @return the header 

70 Ж. 

8] public final Header getHeader() { 
ЭПгефигп header; 

100 ) 

110 

120 fer 

130 * @param header 

140 * the header to set 
150 57. 


160 public final void setHeader(Header header) { 
l7[this.header = header; 


180 ) 

190 

201. ** 

210 ж @return the body 
220 ж/ 


23] public final Object getBody() í 
24[]return body; 
250 } 


280 * @param body 

290 * the body to set 

300 57 

31] public final void setBody(Object body) { 
32]this.body = body; 


33] } 

34] 

350  /* 

360 * (non-Javadoc) 
370 * 


38] * @see java.lang.Object#toString() 
390 ж/ 

400  QOverride 

411 public String toString() { 
42[]return "NettyMessage [header=" + header + "]"; 
430 } 
дап) 


000014-2 ПШ0Неадег 0 





11 public final class Header { 

20 private int crcCode = Oxabef0101; 
30 private int length;// 0000 

АП private long sessionID;// [][]ID 
5[] private byte type;// ППОП 

6р private byte priority;// 0000 


71 private Map<String, Object» attachment = new 


HashMap<String, Object>(); // ПП 


80 

90 ET 

10[] * (areturn the crcCode 
110 */ 


120 public final int getCrcCode() { 


ІЗПгетигп crcCode; 


141 } 

150 

160  /** 

170 * @рагат сгсСоае 

18] + the crcCode to set 
190 ж/ 


200 public final void setCrcCode(int сгсСоае) { 


2l[]this.crcCode = crcCode; 


221 } 

230 

24]  /** 

250 * @return the length 
260 ЗУ. 


270 public final int getLength() { 
28Пгефигп length; 


290 } 
30 
310 /** 


320 * @param length 


330 * the Length to set 

34[] */ 

350 public final void setLength(int length) { 
36e[]this.length = length; 





370 } 

380 

390  /** 

40П ж @return the sessionID 
41] */ 


42] public final long getSessionID() { 


43[]return sessionID; 


441 } 

450 

460 /** 

470 ж @param sessionID 

48р * the sessionID to set 
490 ЖУ. 


500 public final void setSessionID(long sessionID) { 


51[]this.sessionID = sessionID; 


520 ) 

530 

540  /** 

550 * @return the type 
560 */ 


570 public final byte getType() { 
58[]return type; 
59] 3 


600 
611 
62 
63 
640 
650 


/** 

* @param type 

+ the type to set 

ЖУ. 

public final void setType(byte type) { 


66 Ithis.type = type; 


670 
680 
690 
700 
710 
720 


} 


/** 
* @return the priority 
*/ 
public final byte getPriority() { 


73[]return priority; 


740 
750 
760 
770 
780 
790 
800 





} 


/** 

* @рагат priority 

* the priority to set 

*/ 

public final void setPriority(byte priority) í 


81[]this.priority = priority; 


82 
830 
840 
850 
860 


) 


/** 
ж @return the attachment 


Ы 


870 public final Map<String, Object> getAttachment() { 


88[]return attachment; 


890 } 

900 

Sp. pet 

92р ж @param attachment 

930 * the attachment to set 
940 ж/ 


951 public final void setAttachment (Map<String, Object> 
attachment) { 
96[]this.attachment = attachment; 


970 } 

980 

99] /* 

1000 ж (поп-Јамадос) 

101] % 

102[] ж @5ее java.lang.Object#toString() 
103[] = 

1040 @Override 

1051 public String toString() í 





106[] return "Header [crcCode=" + crcCode + ", length=" + 
length 

107[] + ", sessionID=" + sessionID + ", type=" + type 
+ ", priority=" 

108] + priority + ", attachment=" + attachment + "]"; 

1090 } 


1100) 


ОДО000000000000000000000Мевсу Мезадерродр000000 
0000000000000000 


14.3.2 (0000 


0000 NettyMessageDecoder [| NettyMessageEncoder[][] 
NettyMessage[|[ ПП III I I III! 


000014-3  Netty[][HDLIDINettyMessageEncoder 


1Прибіїс final class NettyMessageEncoder extends 

2] MessageToMessageEncoder<NettyMessage> í 

30 

40 MarshallingEncoder marshallingEncoder; 

50 

60 public NettyMessageEncoder() throws IOException { 
7] this.marshallingEncoder = new MarshallingEncoder(); 
80 } 

90 





19] @Override 
110 protected void encode(ChannelHandlerContext ctx, 
NettyMessage msg, 
120 List<Object> out) throws Exception í 
130 
14011 (msg == null || msg.getHeader() == null) 





15] throw new Exception("The encode message is null"); 


16ПВуїеВи? sendBuf = Unpooled.buffer(); 
.getCrcCode())); 
.getLength())); 


l7[]sendBuf .writeInt((msg.getHeader( 
18[]sendBuf .writeInt((msg.getHeader( 





( ) 
( ) 
19[]sendBuf .writeLong( (msg.getHeader().getSessionID())); 
20П5епаВитї .writeByte( (msg.getHeader() .деТуре () ) ); 
21[]sendBuf.writeByte((msg.getHeader() .getPriority())); 
22 

sendBuf.writeInt((msg.getHeader().getAttachment().size())); 

23QString key = null; 

24[]Dyte[] КеуАггау = null; 

25[0bject маше = null; 

26 (| for (Map.Entry<String, Object» param 

msg.getHeader().getAttachment() 

270 .entrySet()) í 

280 key = param.getKey(); 

29] keyArray = key.getBytes("UTF-8"); 

30] sendBuf.writeInt(keyArray.length); 

31] sendBuf.writeBytes(keyArray); 

320 value = param.getValue(); 





330 marshallingEncoder.encode(value, sendBuf); 

340} 

350key = null; 

36e[]keyArray = null; 

370value = null; 

38pif (msg.getBody() != null) í 

39] marshallingEncoder.encode(msg.getBody(), sendBuf); 
400} else 


41 sendBuf.writeIlnt (0); 

420 sendBuf.setInt(4, sendBuf.readableBytes()); 
430 } 

дап) 


000014-4 NettyQO000000MarshallingEncoder 


1Прибіїс class MarshallingEncoder { 
20 private static final byte[] LENGTH PLACEHOLDER = new 
byte[4]; 
30 Marshaller marshaller; 
4(] 
50 public MarshallingEncoder() throws IOException í 
6 П marshaller = 
MarshallingCodecFactory.buildMarshalling(); 
70 } 
80 
9р protected void encode(Object msg, ByteBuf out) throws 
Exception { 
100 try { 
110 int lengthPos = out.writerIndex(); 
120 out.writeBytes (LENGTH PLACEHOLDER) ; 
13 [] ChannelBufferByteOutput output = new 
ChannelBufferByteOutput (out); 
14[] marshaller.start(output); 


150 marshaller.write0bject(msg); 


160 marshaller.finish(); 
170 out.setInt(lengthPos, out.writerIndex() - lengthPos 


180} finally { 

190 marshaller.close(); 
200) 

211 } 

220) 





000014-5 NettyQO0000NettyMessageDecoder 


1 0 public class  NettyMessageDecoder extends 
LengthFieldBasedFrameDecoder { 
20 
3] MarshallingDecoder marshallingDecoder; 
АП 
50 public NettyMessageDecoder(int maxFrameLength, int 
lengthFieldOffset, 
6 int lengthFieldLength) throws IOException { 
7 D super(maxFrameLength, lengthFieldOffset, 
lengthFieldLength); 
80 marshallingDecoder = new MarshallingDecoder(); 
9] } 
100 
ll] @Override 
12 [] protected Object decode(ChannelHandlerContext ctx, 


ByteBuf in) 
13] throws Exception { 
l4[]BByteBuf frame = (ByteBuf) super.decode(ctx, in); 
15017 (frame == null) í 
160 return null; 
170} 
18 





19[]NettyMessage message = new NettyMessage(); 
20ПНеадег header = new Header(); 
210ћеадег. ге СгсСоде (іп. геааїпї () ) ; 
22]Jheader.setLength(in.readInt()); 
23[]header.setSessionID(in.readLong()); 
24[]header.setType(in.readByte()); 
25[]header.setPriority(in.readByte()); 

26[] 
27[]int size = in.readInt(); 


2801 (size > 0) í 





29 [| Map<String, Object> attch = new HashMap<String, 

Object>(size); 

30] int keySize = 0; 

31]  byte[] keyArray = null; 

32] String key = null; 

33] for (int i = 0; 1 < size; 1++) { 

ЗАП keySize = in.readInt(); 

350  КеуАггау = new byte[keySize]; 

360 in.readBytes(keyArray); 





37[] key = new String(keyArray, "UTF-8"); 


38]  attch.put(key, marshallingDecoder.decode(in)); 
39] ) 

400 КеуАггау = null; 

41] key = null; 

421 header.setAttachment(attch) ; 

430} 

44[Hf (in.readableBytes() > 4) í 

45] message.setBody(marshallingDecoder.decode(in) ); 
46) 

47[message.setHeader (header) ; 

48[]return message; 

49[] } 

500} 
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014-3 000000 
000014-6 NettyQO000000MarshallingDecoder 
11 public class MarshallingDecoder í 


20 private final Unmarshaller unmarshaller; 


30 


4 fre 

50 * Creates a new decoder whose maximum object size is 
{@code 1048576) bytes. 

60 * If the size of the received object is greater than 


{@code 1048576) bytes, 


70 * а {@link StreamCorruptedException} will be raised. 
80 + 

9[| ж (athrows IOException 

100 * 

110 */ 


120 public MarshallingDecoder() throws IOException í 


13 П unmarshaller 
MarshallingCodecFactory.buildUnMarshalling(); 
140 } 
150 
160 protected Object decode(ByteBuf in) throws Exception 


170іпі objectSize = in.readInt(); 

18[ByteBuf buf = in.slice(in.readerIndex(), objectSize); 
19[ByteInput input = new ChannelBufferByteInput (buf); 
20[]try í 

21] unmarshaller.start (input); 

220 Object obj = unmarshaller.readObject(); 

230 unmarshaller.finish(); 

24П in.readerIndex(in.readerIndex() + objectSize); 
250 return obj; 

260} finally { 





270 unmarshaller.close(); 
280) 

291 } 

300) 
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О05000000000000Сһаппе!Напаіего000000000000000000 
00008 


000014-7 LoginAuthReqHandler 


1 0 public class LoginAuthReqHandler extends 
ChannelHandlerAdapter { 
20 


4 [| * Calls {@link 
ChannelHandlerContext#fireChannelActive()} to forward to the 
5 [| ж next {@link ChannelHandler} in the {@link 


ChannelPipeline}. 


60 * 

70 * Sub-classes may override this method to change 
behavior. 

80 ЖУ. 


9] @Override 
100 public void channelActive(ChannelHandlerContext 
ctx) throws Exception { 


11[]ctx.writeAndFlush (buildLoginReq()) ; 


120 } 
130 
l4]  /** 


15 П * Calls {@link 
ChannelHandlerContext#fireChannelRead(Object)} to forward to 


16[] ж the next {@link ChannelHandler) in the {@link 
ChannelPipeline}. 
170 * 
180 * Sub-classes may override this method to change 
behavior. 
190 */ 


20] (0уеггійе 
21] public void channelRead(ChannelHandlerContext ctx, 
Object msg) 
221 throws Exception í 
23[]NettyMessage message = (NettyMessage) msg; 
241 
251// ОП0000000000000000000 


26017 (message.getHeader() != null 


27 П && message.getHeader().getType() == 
MessageType.LOGIN RESP 
28] .value()) í 


29] byte loginResult = (byte) message.getBody(); 
30] if (loginResult != (byte) 0) { 

310 // 0000000 

320 ctx.close(); 

330 } else { 

349  System.out.println("Login is ok : " + message); 


35]  ctx.fireChannelRead(msg) ; 


3e] } 

370} else 

38]  ctx.fireChannelRead(msg) ; 
39[] ) 

400 


41] private NettyMessage buildLoginReq() í 

42[]NettyMessage message = new NettyMessage(); 

АЗПНеайег header = new Неадег(); 

44[]header.setType(MessageType.LOGIN REQ.value()); 

45 message. ге Неадег (header) ; 

46[]return message; 

470 ) 

48[] 

49] public void exceptionCaught (ChannelHandlerContext 

ctx, Throwable cause) 


500 throws Exception { 


5l[]ctx.fireExceptionCaught (cause); 
520 } 
530} 


01901200000000007©Р00000000000000000000000000 
0000'Р000000000000000000000000000000030000000000000 
0020000000000000000000000 


02103900000000000000000000000000000000000000000 
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ООО0000000000000000 
000014-8 LoginAuthRespHandler 
1 По public class  LoginAuthRespHandler extends 
ChannelHandlerAdapter { 


2 0 private Map<String, Boolean> nodeCheck = new 


ConcurrentHashMap<String, Boolean>(); 


30 private String[] whitekList = { "127.0.0.1", 
"192.168.1.104" }; 
АП 
50 /** 
6 П i Calls {@link 


ChannelHandlerContext#fireChannelRead(Object)} to forward to 
70 * the next {@link ChannelHandler} in the {@link 


ChannelPipeline}. 


80 d 
ор * Sub-classes may override this method to change 
behavior. 
100 */ 


ll]  QOverride 
12[] public void channelRead(ChannelHandlerContext ctx, 

Object msg) 

130 throws Exception { 

l4[]ÀNettyMessage message = (NettyMessage) msg; 

150 

160// ООООО000000000000000 

17 1+ (message.getHeader() != null 


18 П 8%  message.getHeader().getType() == 
MessageType.LOGIN REQ 
190 .value()) { 
20 П String nodeIndex = 


ctx.channel().remoteAddress().toString(); 

210 NettyMessage loginResp = null; 

220 // 0000000 

230 if (nodeCheck.containsKey(nodeIndex)) í 

24П loginResp = buildResponse((byte) -1); 

250 ) else { 

26 П InetSocketAddress address = (InetSocketAddress) 

ctx.channel() 

270 . remoteAddress(); 

280 String ip = address.getAddress().getHostAddress(); 


29] boolean 150К = false; 
30] for (String МІР : whitekList) í 





31] if (WIP.equals(ip)) { 
320 150К = true; 
330 break; 
34] } 
350 } 
360 loginResp = 150К 2 buildResponse((byte) 0) 
370 : buildResponse((byte) -1); 
38] if (150К) 
390 nodeCheck.put(nodeIndex, true); 
400 ) 
410 System.out.println("The login response is 
loginResp 
42] + " роду І" + loginResp.getBody() + "]"); 
430 ctx.writeAndFlush(loginResp) ; 
44} else { 
450 ctx.fireChannelRead(msg); 
460} 
470 } 
480 


490 private NettyMessage buildResponse(byte result) { 


500NettyMessage message = new NettyMessage(); 
510Header header = new Неадег(); 
52[header.setType(MessageType.LOGIN_RESP.value()); 
53[]nessage.setHeader(header); 


54lmessage.setBody(result); 


55[]return message; 
560 ) 
570 
58 П public void exceptionCaught (ChannelHandlerContext 
ctx, Throwable cause) 
590 throws Exception { 

60 П 
nodeCheck. гетоуе (сіх. сһаппе1().гепотеАйбагес55().%о5%гіпа());//ПП 
ПП 

el[]ctx.close(); 

e2[]ctx. fireExceptionCaught (cause); 
63] } 

640} 
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000014-9 HeartBeatReqHandler 


1 0 public class  HeartBeatRegHandler extends 
ChannelHandlerAdapter { 
20 private volatile ScheduledFuture<?> heartBeat; 
30 
АЦ @Override 
50 public void channelRead(ChannelHandlerContext ctx, 
Object msg) 
60 throws Exception { 
7] NettyMessage message = (NettyMessage) msg; 
80 // 0000000000000 
9 


П if (message.getHeader() != null 





10 П && message.getHeader().getType() == 
MessageType.LOGIN RESP 
11] .value()) í 
12] heartBeat = ctx.executor().scheduleAtFixedRate( 
13] new HeartBeatRegHandler.HeartBeatTask(ctx), 0, 
5000, 
14[] TimeUnit.MILLISECONDS); 
15[] P else if (message.getHeader() != null 
16 [] &&  message.getHeader().getType() == 


MessageType.HEARTBEAT RESP 


170 „маше()) { 
180 System. out 
190 .println("Client receive server heart beat 

message : ---> " 

20[] * message); 

211 ) else 

22] ctx.fireChannelRead(msg); 

231) ) 

24[] 

25[] private class HeartBeatTask implements Runnable { 


26[] private final ChannelHandlerContext ctx; 
270 
280 public HeartBeatTask(final ChannelHandlerContext сіх) { 
291] this.ctx = ctx; 

300 } 

310 

320 @Override 





330 public void run() { 


340 NettyMessage heatBeat = buildHeatBeat(); 

350 System.out 

360 .println("Client send heart beat messsage to 
server : ---> " 

370 + heatBeat); 

38] ctx.writeAndFlush(heatBeat); 

390 } 


400 


411 private NettyMessage buildHeatBeat() í 





420 NettyMessage message = new NettyMessage(); 

430 Header header = new Header(); 

44П header.setType(MessageType.HEARTBEAT REQ.value()); 
45П message.setHeader(header); 

460 return message; 

470 } 

480 } 

490 

50р @Override 

51] public void exceptionCaught (ChannelHandlerContext 


ctx, Throwable cause) 


520 throws Exception { 

531 if (heartBeat != null) { 

540 heartBeat.cancel(true); 

550 heartBeat = null; 

560 } 

570 ctx. fireExceptionCaught (cause); 
580 } 

590) 
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000014-10 HeartBeatRespHandler 


1 П public class HeartBeatRespHandler extends 
ChannelHandlerAdapter { 
20 @Override 

30 public void channelRead(ChannelHandlerContext ctx, 
Object msg) 
АП throws Exception í 
50 NettyMessage message = (NettyMessage) msg; 
60 // ППППППИП 
7 


[] if (message.getHeader() != null 





8 [| && message.getHeader().getType() == 
MessageType.HEARTBEAT REQ 
9[] ‚value()) { 
191 System.out.println("Receive client heart beat 
message : ---> " 
110 + message); 
120 NettyMessage heartBeat = buildHeatBeat(); 


130 System.out 


14] .println("Send heart beat response message to 


client : ---> " 
15[] + heartBeat); 
16[] ctx.writeAndFlush(heartBeat); 
170} else 
180 ctx.fireChannelRead (msg); 
190 } 
20 
21] private NettyMessage buildHeatBeat() { 


22|(]NettyMessage message = new NettyMessage(); 
23[]Header header = new Header(); 
24[]header.setType(MessageType.HEARTBEAT RESP.value()); 
25|]message.setHeader(header); 

26[]return message; 

27 } 

280) 
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00014-11  NettyClient 





1gpublic class NettyClient { 
20 private ScheduledExecutorService executor = Executors 
3] .newScheduledThreadPool (1); 
АП EventLoopGroup group = new NioEventLoopGroup(); 
50 public void connect(int port, String host) throws 


Exception { 

60 // ПППППМТОППП 

70 try { 

80 Bootstrap b = new Bootstrap(); 





90 b.group(group).channel(NioSocketChannel.class) 
10[] .option(ChannelOption.TCP NODELAY, true) 


110 .handler(new Channellnitializer<SocketChannel>() 


180 


@Override 
public void initChannel (SocketChannel ch) 
throws Exception { 
ch.pipeline().addLast( 
new NettyMessageDecoder (1024 * 1024, 4, 


ch.pipeline().addLast("MessageEncoder", 


new NettyMessageEncoder()); 


19[]ch.pipeline().addLast("readTimeoutHandler", 


20[] 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 


new ReadTimeoutHandler(50)); 
ch.pipeline().addLast("LoginAuthHandler", 
new LoginAuthRegHandler()); 
ch.pipeline().addLast("HeartBeatHandler", 
new HeartBeatRegHandler()); 
} 
7); 
// 00000000 
ChannelFuture future = b.connect( 
new InetSocketAddress(host, port), 
new InetSocketAddress (NettyConstant.LOCALIP, 
NettyConstant.LOCAL PORT)).sync(); 


future.channel().closeFuture().sync(); 


330} finally { 


34] 
350 
360 


// 000000000000000000000000 
executor.execute(new Runnable() { 


@Override 


370 public void run() í 


38] try { 
390 TimeUnit.SECONDS.sleep(5); 
400 try í 
41 П connect (NettyConstant.PORT, 


NettyConstant.REMOTEIP);// 000000 

420 } catch (Exception e) { 

430 e.printStackTrace(); 

441 } 

45] } catch (InterruptedException е) { 

460 e.printStackTrace(); 

470 } 

480 } 

49]  )); 

590} 

510 } 

520 

530 /** 

54] * @param args 

550 * @throws Exception 

56] ЗУ. 

570 public static void main(String[] args) throws 
Exception { 
58 П new  NettyClient().connect(NettyConstant.PORT, 

NettyConstant.REMOTEIP); 

590 } 

6011} 
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10000000000000000000000000000000000000000 
100000000 
000014-12 NettyServer 

[public class NettyServer í 


П public void bind() throws Exception 5 


1 
2 
30 // ППППППМТОППП 

АП EventLoopGroup bossGroup = new NioEventLoopGroup(); 
5 

6 


П EventLoopGroup workerGroup = new NioEventLoopGroup(); 





П ServerBootstrap b = new ServerBootstrap(); 


7 Е b.group(bossGroup, 


workerGroup) .channel (NioServerSocketChannel.class) 


ӨП .option(ChannelOption.SO BACKLOG, 100) 
9[] .handler(new LoggingHandler(LogLevel.INFO)) 
10 || .childHandler(new 


Channellnitializer<SocketChannel>() { 


110 @Override 
120 public void initChannel (SocketChannel ch) 
13] throws IOException í 
140 ch.pipeline().addLast( 
150 new NettyMessageDecoder(1024 * 1024, 4, 
4)); 
16 П ch.pipeline().addLast(new 


NettyMessageEncoder()); 
l7[]ch.pipeline().addLast("readTimeoutHandler", 
18[] new ReadTimeoutHandler(50)); 
19 [] ch.pipeline().addLast(new 
LoginAuthRespHandler()); 


200 ch.pipeline().addLast("HeartBeatHandler", 
211 new HeartBeatRespHandler()); 

221 } 

231) 7); 

241 


25[// 0000000000 
26 П b.bind(NettyConstant.REMOTEIP, 
NettyConstant.PORT).sync(); 
27[]System.out.println("Netty server start ок : " 
28 [| + (NettyConstant.REMOTEIP + " : " + 


NettyConstant.PORT)); 

291) ) 

300 

310 public static void main(String[] args) throws 

Exception { 

32Ппем NettyServer().bind(); 

330 } 

340} 
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15.1 ВубеВи || 


ПОДОДОДОДОО00000000000000000000020)0к МОПППИП 
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015-1 java.nio.BufferQQ000 


DOED 7 0000008 colean nt nain ad d NT 0000000000 
О00ВукевийегрОО0000000ВусевинйетробОООМОДДДД000000 
МОДДОДОООВуєевийег 1000000000000 


010ВувевибегрОООО000000000000000000000000000 
РО)ОПППГПВугеВи ет ОПОДООО0000000 


д20ВукевинегррОрбДО000000ПрозійопП IILI II III iflip()[! 
rewind ООД0О000000000000АРІОООООДО00000000 
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• 00000000 
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0000000000 
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JDK ВугеВвитег ДООООО0ОО0О0О0000000000000000000000 
ПпірООсіеаг  ДОООООДО0О00000000000 


ByteBuffer buffer = ByteBuffer.allocate(88); 
String value = "Netty"; 
buffer.put(value.getBytes()); 

buffer.flip(); 

byte 


[] vArray = new byte 


[buffer.remaining()]; 
buffer.get(vArray); 


String decodeValue - new 


String(vArray); 
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ПООАРОПОПО00О "0000 position [] position 0000 
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0000000015-3000 


015-3 ByteBuffer flip 0000 
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if 


(this. 


buffer.remaining() < needSize) 


{ 


int 


toBeExtSize = needSize < 128 ? needSize : 128; 
ByteBuffer tmpBuffer 
ByteBuffer.allocate(this.buffer.capacity() + toBeExtSize); 
this. 


buffer.flip(); 
tmpBuffer.put(this. 


buffer); 
this. 


buffer = tmpBuffer; 
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LLULLAN ОООО00000000002 О000000000А 0000М 0000 
ОДО0000Вувевибд0ООаївсагавеадВвувевП ООООО0О0000000А 
00000915сагаВеааВуе$ ОПОДОО000000А =0R +M x L 000000 
ППП М О00000000000000Вуќевиғ 00058 +1000000000000 
ByteBufl] 


ByteBufljdiscardReadBytes ПП 
00000015-12000 


015-12  discardReadBytes[][][]]|n]|pByteBuf 


00000015-13000 


015-13 discardReadBytes[][][]]|]ByteBuf 


ПО0000000аіѕсагаћеаавуѓеѕПП000000000000000000000 
0000000000000000000000000000000000000000000 
а5сагаћеааВукез 00000 15-14100 


015-14 discardReadBytes[|[|[ JI JU DU] 


00000000091$саг4ВеааВуе || ||] Iwritable руїе$ПЦПППП 
[]ByteBuf[ 00000000 


5ПКеаааЫе bytes/|Writable bytes 


ООО0000000000000Огеааб05кіро00000000Огеадегіпавхо) 
О000000000000000000геааегіпаехо00000000000000000000 
О000000000000000000паехОџѓО#ВоипаѕЕхсеріопо00000 
о00000000Вуѓеви О0000геааегіпаехп00 


000000000000000000000000мупісерррор00Омугієегіпавх) 
ООД0000000000000Омугієегі пдеходороООДОДОООД0000000000 
UUUUUUUUUIndexOutOfBoundsException ДОДОО0000Вувевиї 0 


000Огеадегіпаех ПоДОООООООО0000000000Вувевиї000000 
мгкегпаехПВуеВи ППП 


e[jClear[]|] 


ОД)0К ВугеВвиТег сјеагооорооооооооовоооообоомог 
Похоопооороооооо000броз опита тагкропвукевиторо 
00000 геаадегі паех Пмугієегі пдехорОООО000000000000000000 


СІеаг000000015-15000 
015-15 clearQQ000000 
Clear() 00000015-16000 


015-16 clearQQ000000 


7|j|Mark|]Rest 


ОООО0000000000000000000000000000000000000000000 
ОДОДО00000000000000 


ОДО0кКОВвувевийег)дОплаткррорр0000000000платк оррр000 
геѕ#000000000000000000000тагк000000000015-17000 


[15-17  пзагкДДО000000000 





ПОгезе 00015-18000 


[15-18 геѕОО00000000 





МеѓуПВуѓќеви1000геѕтагк0000Вуѓеви 1000000000 
000000400000000000 


e markReaderlndex [J] 0 П р O readerindex ППП 
markedReaderlndex[]] 
resetReaderlndex ПД 0 П O O readerindex ППП 
markedReaderlndex[] 
markWriterlndex ПП O U O writerlndex ППП 
markedWriterIndex[] 
resetWriterindex 0 П ДП D O writerlndex ППП 
markedWriterIndex[] 


00000000015-19000 


[15-19 тагкПгеѕ 0000000000 





800000 


О0000000ВуѓќевиғО0000000000*\%\п” Barn dm db d dd D DO 
“NUL(0x00)” 000000 


ВутеВи роооооооооооовооовооооооооо 


01Діпавбхобіпіб fromlndex, int tolndex, byte маше) 1000 
ВукеВви  ППО0000ма чей ПП О гоп паех ПОП еопаех ППП 
О000000-100000000000000000000 


[]2[]bytesBefore(byte уаіоџе)0000Вуеви# 0000000ғаічер 
00000000 геадегіпаехдОДумгієегіпдех0)0000000000-1000000 
000000000000000000000ОгеааегіпавехПмгієегіпаехр) 


[]3[]bytesBefore(int length, byte маше)ДДДПВвуєевиї 00 
OoOooOvaluefQ0000000readerlIndexfUreaderlIndex+length[J]] 


ПО0000000-10000000000000000000000епоє 00000000000 
UUUUUUUIndexOutOfBoundsException ПП 


[]J4[]bytesBefore(int index, int length, byte value) 1001 
ByteBuf[| UU value 000000 О ®аАех ОО таех-Непа ЛО 


ПО0000000-10000000000000000000000іпаех - lÁeng th 00000 
UUUUUUUUUU!IndexOutOfBoundsException [Ll 


П 5 П forEachByte(ByteBufProcessor processor) ППППП 
Вугевит ррорО0ОООвугевВитРгосеззог i dp app n Dp D CT 
00000000000-10 


06 ПГогЕаспВуєе(іїпі index, int length, ByteBufProcessor 
processor) [index П0П0000Оіпаєвх + length 00000000000 


ВусеВвитРгосеззог ПООООО000О000000000000000000000ч510 


[]|7[]forEachByteDesc(ByteBufProcessor ргосеѕѕог) 10000 
Вуѓеви1000000ВуѓеВиѓгосеѕѕогПу000000000000000000 
ОО000000000-1000000000000000000000000000мгіќегіпаех-1 
ПІПШ ІППгеадегіпдехі 


П 8 П forEachByteDesc(int index, int length, 
ByteBufProcessor ргосе550г)ПДіпаех ПОП тпаех +length Ul 
ПООООООООВуеВч!Ргосез$о1]0]0000000000000000000000000 
0000-1т00000000000 п 9ех-+1еподев-10000таехП 


ОДОб000000000000000000000000000000Мену робо0000 
О0000ВусевивРгосез5огГДОДООПОО0000000000000000 


ПІДЕАІМО МОСДМОГДОохоопі 

[]2[L]FIND CR[]CR (\г)П 

ОЗОРІМО LF[]LF (^n*)[] 

[JA[]EIND CRLF[]CR (^r')DHLF ('un')[] 
П5БОРІМО LINEAR WHITESPACE[]! 'ООЛЕЦ 
О0000000000000000015-200000000 


[15-20 [000000 


9[IDerived buffers 


О000000000ВуёеВиғ 000000000000 ВуќеВвиғ 000000 
Вусевит 1000000 


010ачріісаіеП0000Вуќевиғ 00000000000 Вуѓќеви 000 
Вусевоир000000000000000000000000000Вуќевиғ 000000 
Вусеви100000000000000000000000 


020соруб000000Вуќевио000000000000000000000000 
ОВуќеВи 000100 


[]3[]copy(int index, int length) О0000000000000000000 
lengthQ0U00ByteB у pi m pa 


П405ісе00000Вуёеви# 000000000000 геааегппаехр 
мгієегіпдаех00000ВуєеВи# 0Вуѓеви 0000000000000000000 
оООВуѓеВи геадегіпаех[мгіёегіпаехр 


[]5[Jslice(int index, int Іепоєһћ)00000Вуеви# 0000000000 
[]Hindex[]index--length[][ EIL ВуєевиїрВвувевиї 0000000000 
0000000000000ВуѓќеВви# ]readerIndex[]writerlndexT] 


10100000 UByteBuffer 


ОООООО000МІОП5оскеєСпаппет ООООООООООООООЈРКООО 
java.nio.ByteBuffer р ПП Netty [] 00 р ByteBuf [] [] JDK Û Û Û 


іама.піоВуіевийегр00000000000000000000000000000 
ByteBuf[][]]java.nio.ByteBuffer[] 


ОВутевиї Дама. піо. Вугевий'егДДо00000000000 


010 Ву еВиЙег nioBuffer() 1000 ByteBuf [] L1 EL D] E] D] E] LT LI] 
ByteBuffer 0 0000000U00000000 ByteBufferQQ 000000000 
ByteBufQUUUUU00000000UUUByteBufferQQUU0ByteBufQQ0000 
00 


02 П ByteBuffer nioBuffer(int index, int length) ПППП 
ByteBufJindex ПП engthQQ00000ByteBuffer {00000000000 
00000 ByteBufferQQ0Q00000000ByteBufQOO00000000000000 
ВукеВвиТег О00Ову«еви 0000000 


11000000ве де | 


О00000000Вуќеви# 1000000000000000000000000000000 
0000 


ОДОООАРІО00015-21000 


015-21  Вугеви Й ПОДОАРІОП 


ПООООВАР!О 00015-22000 


015-22 ВуғгевиППППАРІП 


D Urgettrset tn nByteBufrj ОДООО0ОДООО0000000000000000 
ДДееє)ООмигієе ООООДОООДООО00000000000000000000000000 
ОДООД0000000000000000000000000000001.5-23000 


[15-23 ВуёеВи 0000000000000 





15.2 ВуёеВи# ||| 


ООВувевибДОД0О000000000000000000000000000Вугевиї 
ОООО00000000000000000000000000000000000000000000000 
00 


15.2.1 ВуёеВи# 000000 


О0000000000000000000015-2400000ВуѓеВи# 0000000 


015-24 Вуќеви 00000000 
О000000000Вуѓевиғ 000000 


Др100000Неарвусевив ПООООООООО0О000000000000УМО 
0000000000005оскеєр/ОПООООООДООДОО00000000000000000 
ОСһаппеі00000000000000 


020000000ігесВуёеВи# n mn mn atm ada dg bd d p d p C 
О000000000000000000000000050скеї СпаппеїрроД0000000 
ПОБОВОВОВОВОЕ 


О00000000003еёурО000ВуёевиғО0000000000ВуѓеВи# 
О00000/00000000000000ігесёВуѓевиғ 00000000000000 
HeapByteBuf[ 1000000000010 


О00000000ВуєеВи# обо00000000Вусевит П0Вуќевиғ 00 
О000000000000Вуєеви о 00Вувевиб  ООООООО0О0000000000 
0000 ВусевитоОДОООО0000000000000006С000000000000 
меєсуДоДДО000000000006 00000 


ПОВОВОСОСОООВуеВ и 00000000000000000000000000 
00000№ у00000000000000000 


ОО0000000000000000000000000000000000ВуёеВви 000 
HOU 


15.2.2 AbstractByteBufl ||| 


AbstractByteBuf [][][] ByteBuf[] ByteBuf 0000000000 
AbstractByteBuf[ 00000000000000000000000 


10000000 


О000000000000платкорб00000000000000000015-25000 


015-25 АрзгасВугеви 0606000 


000000 еакрегеског ПООПОО анис ППОООООВуеВи 1000 
ПОЋАеѕоигсе еакОеѓесіог |ПрОЕезоигсе еакре ескот ПОООООО 


ПОВОВОВОВОВОВОЕ 


ОДОДОПАб5ігасіВутевиї ПДОДООВукевиї000000000бутебі) 
ППОїгесїВуїеВи егППППППППППАр»їгасїВутеВиї 0000000000 
ООООД00000000000000 


200000 


о00000000ВуёеВви#  ППУпроо!е4НеарВуеВи ППбуейп ППП 
000009 проо!еа тес Ву{еВи ПрроВу«еВиТ ег 0100000000000 


ПОВОВОВОЕ 


ООООО000000000000000000000000000000000000000000 
000 


геадП000000015-26000 


[15-26 ПО000000 


О0000000000000000000000геадВуѓеѕ(буѓе[] dst, int 
dstindex, int епа т)уроооооооооо00000015-27000 


015-27 readBytes(byte[] dst, int dstIndex, int епа Т)ОООО 


0000000000000000000000000015-280100 


015-28 readBytes(byte[] dst, int dstIndex, int length)QO00 


о00000000000001едаІАгдитепїЕхсерїіопо00000000000 
О000000000000000001пдехОџёОВоџпаѕЕхсеріопо0000000 
ПОООООО00000000000000000000000 


о000000009еВуёеѕ000000000000000Іепоһ0000060уеП 
ОДООД0000000000000000000000000000000015-29000 


[15-29 [Data 


000000000000000000геааегіпаєвх += еп 100000000 
00000000000000000000000000000 


300000 


О0000000000000000АбѕёгасВуќеВвио0000АРІ000015- 
3000 


[15-30 [0000000 


0000 DD DO ПП writeBytes(byte[] src, int srclndex, int 
Іепаһ)0000000000000000005гсіпаехо0005$гсіпаех + length] 
ОО0000000000Вуёеви# 000000000000015-31000 


[15-31  00000000000000 





0000000000000000000000000015-32000 


[15-32 00000000000000 





Ор0р0000000000000011едаїАгдитепіЕхсеріїо ППОПОПО 
UOUOUUUUUUUByte B uf 00000000000000000000000000000000 
О00000000000000000000000000000000000000 
IndexOutOfBoundsException||[ | J 


О000000000000000000ВуёеВиғ 10000000000000000000 
ОООО00000000000000000000000000000000000000000000000 
ОДОДО000)0кОвукевийегдорб000000000 


ОДО0000)0К ByteBufferQU0000000000ByteBufferQO00000 
ОДОДООДОО00О0000000000000000000000000000000000РО)000 
ОООО0000000000000000000000000000000000000000000000 
ОООО00000000000000000000000000000000000000000000000 
ОДОДООООДбОДбОДОДООО0О0ОрОрОДОДОДОДОД000000000000000 


Netty[IByteBuffer[ 00000000000000000000000000000000 
ЕНЕНЕЕЕЕЕЕЕНЕЕНЕНЕНЕНШЕНЕЕЕЕЕЕШЕЕШЕНЕЕЕЕЕШЕШЕШЕ 


ПО000саісиаёеМъМемСарасієќуро0000000000000000000000 
UUUUUUUwriterlndex + тіп\гіёаріеВуёеѕ0000000000000000 
15-3310 


[15-33 [0000000000 


ПОСО000004МООВОО0000000000000000000000000000000 
[0000000000000000000000000000000000000000004/м000000 
О00000000000000000000000 тах Сарас куй ПООПО000000000 
0000000плахСарасі гу nnnm 


ОДООД00000000000640000000000000000000000000000 


ОООО000000000000000піп Мем Сарасі су ООДОДО00000000 
00000000000000000000000000000009000000000000000000 
00000000000000000000000000000000000000000000096000 
ПОБОВОВОВОВОЕ 


ОО0000000000000000000000000000000000000000000640 
0-012800--0256П0000000000000000000000000000000000000 
ОДОД0000000000000000000000010м0Д000000020мО0000000 
0012Мм)рр020мрурреморороопороооооообробобо000000000 
ООО00000000000000000000000000000000000000000000000 
ПОВОВОВОЕ 


О05000000000000000000000000000Вуёевиб004мр 


000000000000000000000000000000000000000000000 
вусевиїД000000000паткророороророоббороббоородорооо00000 
ОД000000000000000015-34000 


[15-34 [0000000000 
400000 
О0500000000000000000тагк0геѕ00015-35000 
[15-35 ППППППАРІПП 
ОДООО0000000000000000000000000000015-36000 
[15-36 (10000 


0000000000000000000000000000900000000000 
ІпаехОџёОВоцпаѕЕхсерёіопр000000000000000000000000 
О00000Вусевиї000 


5000000 


00000000000000000000 discardReadBytes р 
discardSomeReadBytes O0 0000000000000000 
discardReadBytes[|HO000000000015-3 7000 


[15-37 [010000000 


00000000000000900000000000000000000000009000000 
000000000000000000000000000000000000000000 


setBytes(0, this, readerlndex, writerlndex - геадегіпаех) ППП 


00000000000000000000000000000000000000000000000900 
00000000000000000000000000 


ОДОО00000000000000 markedReaderlndex [| 
пагкеа\М/гКетпаех ПО]тагк 00015-38000 


015-38 Пітагк 


0000007 агкечаВеаденптаех ПО000аесгетеп{100000000 
ППППППППЦП markedReaderlndex 000000000 
пагкедаВеадаегіпах ПП) markedWriterindex]] 0000000090000 
markedWriterIndex ДдДД0000000 п агкеауугієегіпаех зо 
markedWriterlndex ПП decrement П [] 7 H OG Bu 
markedWriterlndex(] 


0000000000 markedReaderindex [00000000 
markedWriterlndex[]markedReaderlndex[]markedWriterlndex 


П0000009есгетей 00000 


ООгеачетптаех [ми Кейиаех[[0000000000000000000000 
о00000тагко00000000000000000000000015-39000 


[15-39 ПО000000000000000 





б6П5КірВуїеѕ 


000000000000000000000000000000000000000000000 
5кКірВуке5 ППОДОООООО0000О00О00000000000000000000000000 


000000000000015-49000 


015-40 0000000000 


ОО000000000000000000000000000000000000000000 
IndexOutOfBoundsException] (000 0 0 0 0 0 0 0 0 ÛU 
IllegalArgument Ехсеріїоп ПП 


ОООО0000000000000000000000000000000000000000000 
ОД00000іпдаехочіоїВоцпав5ЕхсерііопПОДОДО000000000000000 
ОДОДООО00000000000000000001епаєо 0000 


15.2.3 AbstractReferenceCountedByteBuf,| | 


00000000000000000000000000\М000000000000000000 
020000000000000 


ПОБОВОВОВОВОВОЕ 


100000 


AbstractReferenceCountedByteBuf []LLIEILILILILIT5 -4 1000 


015-41 AbstractReferenceCountedByteBuf 1100000 


ППППППППгетсп ОраагегПППАвотісіпгедегҒіеіСаОрдаагегі 
0О000000000000000000000000000000ООООООООООКЕ СМ _ 
FIELD OFFSET 0 0 H H O Bg тесе O0 О D 
АБ гас(Ве!егепсеСоиг(еаВу{еВи ПППОПОПОПОПООВОСЭКООД 
UUUUUUUUSUNLJDKIUUUsun.misc.Unsafe[]objectFieldOffset[ р 


О 0 ÛU UJ ByteBuf ППП 0 UnpooledUnsafeDirectByteBuf [| 
РооіеаупѕаѓерігесЕВуѓеви# 00000000 


DOCIEIDUL]volatiler]nref Cent Tia add volatilermi 
ОДОДОО000000000000Ом91аєітедроророророрООО00000000 


200000000 


О0000геќаіпрооо000000000000000000000000000000000 
ОДООД00000000000000000000000015-42000 


[15-42 Пгебаіп ДОООО000000 


ОДОООО00000000000000000000000100000000000000000 
ОООО0000010000000000000000000000000000ВуќеВви 00000 
оо0000000000000000едаіКеғегепсеСоипіЕхсеріоп 00000 
00000000000000000000Шеда!АеғегепсеСоипіЕхсерїіоп000 
ПсотрагеАпаѕе0000000000000000000000000000000000 
000000000000000000000000000000000090000000000000 
сотрагеАпаѕеї nba mp nnn adn dd ad d d CAS UIEHIEIICEHECCOU 
[Java CASI [I JI] 


00000000000000000 +5-4 3000 


[15-43 000000000000000 





[]retain  ДО00000000000000000000000000000000гебСпі 
== І1бО000000000000000000000000000000000000000000 
аеаПосаёе00000Вуѓеви 00 


15.2.4 ЧУпрооеЧчНеарВуеВи ||| 


UnpooledHeapByteBuf ППООПОДООДОО00000000000000000 
О0000000000/0П00000000000прооіедНеарВуѓеви 000000 
ОДОДОДОДОДОДОО0ОДОрОДОДОДОД0000000000000000000 


ОООРоо!еаНеарВуеВи Упроо!е4НеарВуеВи 0001000 


ООООО0О00000000000000000000000000000 
UnpooledHeapByteBuf[] 


00000 00000 проојеаНеарВукевит 000000 

100000 

000ОУпроодоіеанеарвутевиї000000000015-44000 
015-44 UnpooledHeapByteBuf000000 


000000000Ву*еВиТАЙосатогПППУпроо!еаНеарВуеВи р 


0000000000006уе000000000000000ВуеВиЯегППП 
tmpNioBuf[IUUUUUNetty Вусеви JDK МО ВукеВиТ ет ППП 


ООД00000)0кОВугевийегдббуєерророродрорробуєерро 000 
ПОО00000000000000000ркПВуѓеВи#ег00000руёепо000000 
15-45000 


015-45 JDK ВуеВиНе 10000 


200000000 


О00000А6бѕгасВуёеВи# ДО000000Вусевит 000000000000 
0000000000000000000009проодіеданеарВуєевиї 00000015- 
46000 


[15-46  ДДО00000 


ОПО00000000000000000000000000000000 
IllegalArgumentException]] I] 


0000000000000000000000000000000000006руќе[ 
newArray = new byte[newCapacity] 0000000000000000 
Ѕуѕіет.аггаусору0000000000000000000000000000000 
setArray p utis-47p 


[15-47 000000 
О0500000000000000000000006трм“іоВо#0000 


ООООО000000000000000000000000000000000000000000 
ОООО0000000000000000000000000000000000000000000000 
ОДОДОД000000000000000000000000000005уз'іет. атаусору 
000000000000000000000000000 


System.arraycopy(array, readerIndex, newArray, readerIndex, 


writerIndex - readerIndex); 


ООООО000000000000000000000000000000000000000000 
О00000000000П5есАггаудороро000000 


301000000 


UUUUUUUUUUsetBytes(int index, byte[] src, int srclndex, 
int Іепоёһ)00000000000000000000прооіеанеарвВуѓеви 00 
000000000015-48000 


[15-48 000000 
000000000000000000000015-49000 


[15-49 [0000000000 


П O index I length 0 0 000000000000 
ШедаАгоитепёЕхсеріїопоо0000000000000000000000000 
IndexOutOfBoundsException П ѕгсіпаех [] srcCapacity Û 000 


іпаехо00000000000000005уѕќіет.аггаусору(ѕгс, srcindex, 
array, index, ЇІепдїп)ДД0000000000 


О00000Овукеви ве оаев оооооооовоооооооооо 


АПППЦИК ByteBuffer 


ПОЈОК МО ByteBufferQQ000UU000000000UByteBuf[jbyte 
о00000МОЦВуѓёеВи#егО0%№мгаро00000руѓе00000ВуѓеВи#егр 
002кК00000000015-509008 


015-50 JDK ВуеВиЙей] магрПППП 


О00000000000000009прооіеаНеарВуѓеВи#1100015-51 
000 


015-51 UnpooledHeapByteBuf[]warp[][] 


О000000000000000ВуёеВиҝегд5ісеП0051ісеПо00000000 
ОДОО0000000000000піовинег)0000000Вусевийего)00000 
sli седДООДД00000000000000000000000 


50000000000 


Вусеви100000000000000000000000000000000000000 
0000 


e іБДігесОДООДПОД0000000Вусевиї000ОТаїве) 00000000 
15-52100 


015-52 UnpooledHeapByteBuf[JisDirect[][] 


e һаѕАггаур00000прооіеанеарВуѓевио00000000000000 
[]true[] 


e атгауПППППУпроо!е9НеарВуеВи ППДООООО00000000000 
00000000000015-53000 


015-53 UnpooledHeapByteBuf[Jarray[][] 


ПО000аггау0000000000һаѕАггауроо0000000ғаіѕе00000 
ВуѓеВи ППаггауППП 


° 00000000 00 arrayOffset [] hasMemoryAddress [| 
тетогуАаагеѕ$000000000015-54000 


015-54 ЧпрооедНеарВуеВи аааге55ЦПППП 


0000000000000 UnsafeByteBuf 000000 SUN JDK [| 
sun.misc.Unsafe[]D m lsun.misc.Unsafe[]L lll 
sun.misc.Unsafe ППОДОООДО00000ОРЕМ ЈоОКО000000000000000 
DO CDI 


[][][UnpooledDirectByteBuf[]UnpooledHeapByteBufT[][]EILILIL] 
0000000000000 О0јама.то.ртесеВугеВиНег 0 00000 
ОпрооједНеарВукеви Поб ОпроојеартесЕВукеви 000600 
о00000000Чпроо!іеабігесЕВуѓеви# 00000 


15.2.5 РодеаВуеВи 10000 


О0Вуёевиоо000000000000000000000000000000000000 
0002000000000000000000 


1 Роо!Агепа 


Агепар000000000000000Мептогу Агепардо0000000000 
[]]][PoolArena[][]N etty ПО 


ООООО000000000000000000000000000000000000000000 
ОООО00000000000000000000000000000000000000000000000 
ООО00000000000000000000000000000000000000000000000 
ОДО000000000000Метогу Arenal! 


000000Метогу АгепапддДбоМеєвеу ПРооїЇАгепа ПДДОСПипк 
ОДОООД0000000Спипкорро0000ОРагадерородорооррородороопо 
ОДОДОДОО0ОСВипкрРадепбРооїАгепадоДбСбипко2О015-55000 


015-55  Netty[]Memory Arena 


2||PoolChunk 


СпиПкОДОбООО0000Ра9ер 000000000Мену00свипко0 
Раде00000000000000Сһипк0160Раер000000РадеПо0000 
15-560000000000 


[]15-56 СһипКПІППП 


РадердДДАДД0О00СВипкО00064000(4 x 16)00000500010000 
ОДООД00000000000ОРадеррорр040000020ПРадерооро00000 


ОД00000000000Метогу АгепаПОбООО0О000000000000000 
ООО00000000000000000000000000000000000000000000000 
ООО0000000160000000000000000030004000000000000000 
П0000000Метгоу Агепар01600000000000000000000003000 
ПОВОВОВОВОВОЕ 


ООООО000000000000000000000000000000000000000000 
ПОВОВОВОВОВОВОЕ 


31PoolSubpage 


ОДОДООРазердр0Меєсу пРАаде О000000ПРадеородродоосо 
ОДОДООД0О000000000000000000000ПРадереороророрб00000 
О0400000000Рагадзердргороборороророврорб00000Радероо0 
100000 


ООРадеророООО000000000000000000004000ПРаяер)р 00000 
О01 ООО000000000Ргззердро02000000000000020000000000 
LLL Page 0000 


Радед ДООООДОООО0001оп9 000000000019п900000000000 
ПО0000000000000200000000004000РадеП000000Раоер0001 
ОбОб00000001оп39000000001оп9000000000000400000000000 
000000000022800ПРадерор 000РЯадеррОО00100000000000 
ІопеВО00000200000012800000000000000000 


00000000015-57000 


015-57 PoolSubpager(T ПП 
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ОО СвипкОПРадеробрООбОД00000000000000Спичпк0000 
О00000000000Радерооо0000000000000 


ПОО0000000000000000000000000000000000000АРІ0000 
00008 


15.2.6 PooledDirectByteBuf| ||| 


Роо!еабтес(ВуеВи ПООПОПОПОпРоо!еар нес Вукеви | 
О00ОооооооооовооооооооооооооооооооооооооооооооОоооо 
00 


11000000000 


О00000000000000РооІеабігесВуќеВи#000000пем00 
ОДО000000000000000000000000015-58000 


015-58 Родеар)нес{ВуеВи 0 


ПП 0 ПП O RecyclerfjPooledDirectByteBuf] р П Ú 
PooledDirectByteBuf[] 0ООООООООООООО +00000000000000 


2000000000000 


ОООООООООООООООО0О00О000РооІеарігесіВуѓеви 0000000 
copyllint index, int lengthQQO0000000000015-59000 


015-59 PooledDirectByteBuf[]copy[][] 


ППЦППППППЦППЦПППППППИПППППРоо!еаВуїеВитА!НосатогПППШШП 
ВуѓеВи# [0РооеавуѓеВвиғАосаѓог00аігесёВи#ег000000 
О00О0ОАрѕіёгас ВуѓеВ иАосаѓогПаігесіВи ег |0000000015-600 


00 


015-60 AbstractByteBufAllocator[|[[ J ID] 


пемРігесіВи#егб00000000000000000000000000000000 
О00000000ВуќевиғО000000000000ВуєевиғбО000000015- 
61015-62000 


[15-61 00000000000 





015-62  ПДПОДООД00000000 





ООДОО000000000000000000000000008усевиїорр000000 
000 


31000000000 


ППОпрооједаНеарВукеви ПРоо!еабтес*ВуеВи 1000000 
000000000015-63000 


015-63 Рооеа)иесВуеВи 10600500 


ОООО0000000000000000000000000000000000000000000 
000 


15.3 ВуёеВи# [00000000 
ООО0000Вутеви орОбОО0000000000000000 


15.3.1 ByteBufHolder 


ВукеВиТно/дег ВукеВви ПП МекуППППООВООВОНТ ТРОПОО 
ОДОДОД00000000000000000МІО Вукевийегуд0ОВутевийегі) 
HO0NettyQ00ByteB uf 00000000000 000000000 000000000000 
UByte Buf роооооооооовооооооооо 


0000000000000Меєоу QO00ByteBufHolderQQ0000000 
ByteB uf QUU000000000000000000B yteBufHolderQQ00000000 
ОДО00000000000001.5-64000 


015-64 ВукеВиїноїаег)0000 


15.3.2 ByteBufAllocator 


ByteBufAllocatorU000U000000NettyQ0000000000000000 
ОДООД000000000000000000000000000000000015-65000 


015-65 ByteBufAllocatorQQ000 


о00000ВуѓеВиАПосаѓог ПППАРИОГО0015-300 


015-3 ВугеВчтАШосагогППАРІПППП 
15.3.3 CompositeByteBuf 


СотроѕіќеВуќеви1000ВуёеВвиғ 1000000000000000000 
002000000000000000000000000 


CompositeByteBufQ000000000000000P 9) 00000000000 
О000000000ВуќевиО00000000000000000000000000кО000 
О000000000 


010000 ByteBuffer 00000 ByteBuffer 000000000 
ByteBuffer[ 00000 0ОВу«еВић ег 


02000 245 Е000000000000000000000000000000 


ОООООО0ОДО0000000000000000000000000----ОО000000000 
0000000000000000000000000000000 Netty 000 
CompositeByteBuf[] 


О0000000000000015-66000 


015-66 CompositeByteBuf[][] 


ПО00ООСоттропет ППППОПОООСотропепт ППВУеВу ППП 
ПОООО0ОВу*еВ у 0000000000000000000000000015-67000 


015-67 Сотропеп 


ПСотрозкеВукеВви  ППОПВу*еВи 0000045-68000 


015-68 CompositeByteBuf[] | DByteBuf[]] 


00000Ву+еВ и 0000 15-69000 
015-69 CompositeByteBuf[] | BByteBuf[]] 
ПППППВугеви ПП Согаропет 000000 
15.3.4 ByteBufUtil 


ByteBufULtil III III III IByteBufi 00 
000000015-79000 


015-70 ByteBufUctil[]]] 


ПООООО00000000000000000000 


[]1[]encodeString(ByteBufAllocator alloc, CharBuffer src, 


Charset сһагѕеё)00000000005г00000000сһагѕеє 000000000 
ВуѓеВиѓАосаѓог Ц0000Вуѓеви# 


[]2[]decodeString(ByteBuffer src, Charset charset)Q00000 
ВуѓеВиҝѓегсһагѕе ПВукеВви ет 0000000000000 


0000обо0обо0оОбОћехритророрОООвукеватроооооооооо 
ЕЕЕНЕЕЕЕЕЕЕЕЕЕЕНЕНЕНЕЕЕЕЕЕЕЕШЕШЕНЕЕШЕ 


һпехоитро000000000000000000000000015-71000 


015-71 һехбитрПП 


15.4 ПП 


О0000000ВуёеВвиАРІП00000000000000Вуєево 1000000 
О00000ВуќеВи# “еёуро00000000000000000000000000№3еёу 
О000000000000М№еғуро00000000 


О0Вуёевиоо000000000000000000000000000000000000 
Д0000Мебсу ВуќевиО00000000000000000000000000000000 
ПОООО00000000000 


О0000000000М№еёуро0000000СһаппеіП0пѕаѓер 


[16] Channel (Unsafe 


ООСВаппеї000000000000---70КОМІОООДОДОДОООООО00 
java.nio.SocketChannel]]java.nio.ServerSocketChannel]]INHN 


ПП!/ОЦПП 


ПШППМ!ЇОЦСһаппе!ПМетуЦППППШШПСһаппе!ППППШИШПППШЦП\/ОП 
О000000000 


Опа еППППОПОООСВатие0000000000000000000000 
ОСпаппеїдрр00000000Меєсу ППоборопобо000000пв5атер000 
ОДОДОДОДОДОООО0ОДОДОДОДО000000000000000000 


ПОВОВОВОЕ 


e Channel 0000 

е Unsafe 

e Сһаппе [1000000000 
e Опѕағер000000000 


16.1 Channel (000 


io.netty.channel.Channel[]Netty[]T)LI DD OO dd dnd aad 
00000000000000000000000000000000000000000000000 
Netty 00000000000000 Chanel [] Еуепоор 00000000 
ByteBufAllocator[]pipeline[][] 


о00000Сһаппе!000000000000АРІ00000000000000000000 
ПОООООО00000000000000 


16.1.1 Channell|[|[|[][) 


СһаппеІ0М№еёуроо0000/000000000000000Ј0рк мо 000 
СВ ааппеїррОД00000000000 


010)0Кк Ц SocketChannel [] ServerSocketChannel | 000 
Сһаппеі0000000000000000000000000000000000000 


[2LJDK[]SocketChannel[]ServerSocketChanne!l[]TEEIDILILIILILI 
МОППООЕВОВЪРИОВОВОВОВОВОВОСВООВОВООВО$РАПООВООВООВОО0 
0000000$егуегьоскеСпаппе боске Сћаппле 050000000000 
00000СВаппе 00000000 


ОзОМеќурСһаппе 0000 №еєуроо00000000000/000000 
Сһаппе!Ріреіпе0000000000000000000ТСРО00000ЈрКр 
ЅоскеїСһаппебЅегмегѕЅоскеСһаппе[ 00000000000 


ПАППООООСВатпте 100000000 


П00040000Ме уп СВаптие!00000000000000000000 
000000000000000000000000 


O100ChannelQO0000Facade(Q0000000000"/000000!/0000 
ПОООБОВОВОВОВОВОВ 


П 2 [] Channel [] H E] H 0 0 E] 0 0 U E] U SocketChannel р 
бегуегбоскесСһалпе| ДОДООО00000000000000000000000000 
ПООДООО000000000000 


ОЗООО000000000000000000000000Спаппеї)00Спаппеї0 
ПООО00000000000000 


16.1.2 Channel] gg 
Channel[] t m aaa... 
1000/ОГО 


СһаппеІ008/000000000016-1000 


116-1 Channel[]I/O[][]APIL][] 


ООО0000АРІО00000000000000АРІ000 


ПІПСһаппеі! геаа()0000Сһаппеі000000П0іпрочпацдр 
Ho о В ШШ, ЧЕ. AE. He Е bP Р ED iH 
ChannelHandler.channelRead(ChannelHandlerContext, 
Object) В.Е ШАРК ШЕ Ж PP И B B B. Ho oB 
ChannelHandler.channelReadComplete (Channel 
HandlerContext) 0000000СһаппеіНапаіег 0000000000000 
LIEBE DECIES IILI IILI I IU 


[]2[] ChannelFuture write(Object msg) 0000000 msg 00 
Спаппе!РіреїїпедддООСпаппет)000Омугієе 0000000000000000 
ОДОДООр00000000008ич5300000000Сваппеї 0000000 


П 30 ChannelFuture write(Object msg, ChannelPromise 
рготіѕе)000%мгієе(Објесё т<зО)ПППИППШППСһаппеіРготізеПЙ ПП 


ОЗО0000000 


0 4 П ChannelFuture writeAndFlush(Object msg, 
ChannelPromise рготі5е)00000300000000000000000000 
Сваппеї)000000000Омигієерй ие ОДОДООО 


ПБПСһаппеіҒийнге writeAndFlush(Object тѕ9) 00000000 
U4UUUUUUUUwriteAndFlush(Object тѕ9)000 


ПӨПСһаппе! Яиѕћ()В00000000000000000000000Сһапе!і0р0 
00000000 


[|7[JChannelFuture close(ChannelPromise ргогт15е) 00000 
ПППППППСһаппеі! РготіѕеД0о00000000000000000000000000 
ChannelPromise ] 0000000000000Спаппе/Ріреййпедоо 
ChannelHandler П 
ChannelHandler.close(ChannelHandlerContext, 
ChannelPromise) 100 


П 8 П ChannelFuture  disconnect(ChannelPromise 
promise) QQ000000000000000ChannelPromiseQUQ0000000 
J 0 0 0 H 0 D H H O Channel 
Handler.disconnect(ChannelHandlerContext, 
ChannelPromise) 100 


[] 9 [] ChannelFuture connect(SocketAddress 
гегтоѓеАаагеѕѕ)П0000000000000гетоѓеАаагеѕ50000000000 
00000000000 ChannelFutue 00000000 
ConnectTimeoutException ППППППППППППППЦПВП 


ConnectException [] [] [] [] [] [] [] [] [] 
ChannelHandler.connect(ChannelHandlerContext, 
SocketAddress, SocketAddress, ChannelPromise)]]I] 


П 10 П ChannelFuture connect(SocketAddress 
remoteAddress, SocketAddress Іоса|Аддге55) 0000900000000 
0000000000О0О0ОО0ОО оса!Ада resssCTCIEETD DUCIT 


П 11 П ChannelFuture connect(SocketAddress 
remoteAddress, ChannelPromise рготіѕе) П009УПООООООООО 
OOOUUChanne!lPromiseQQQ00000000 


П 12 П connect(SocketAddress remoteAddress, 
SocketAddress localAddress, ChannelPromise promise) 000 
О11000000000000000000000 


[]13[]ChannelFuture bind(SocketAddress localAddress)[][] 


(100000 Socket р р localAddress J JT 000000 D 
ChannelHandler.bind(ChannelHandlerContext, 
SocketAddress, СПаппе!Ргоп!5е) ПП 


[] 14 П ChannelFuture bind(SocketAddress localAddress, 
ChannelPromise promise) 080013 0000000000000 
ChannelPromise 0000000 


015 ПСпаппеїСопйд config() [1H DD D] Channel t] dtu ntl 
CONNECT TIMEOUT MILLIS[] 


[]16[]boolean 15Ореп()ПППОПСПаптппеППП0000 


[]17[]boolean isRegistered() 00000 Channel 8000000 
EventLoop[][] 


018Прооіеап ІБАспуеО  ІППСһаппеі т ПППІППП 


Ц19ЦСһаппе!Меїадаїа metadata()JQ000ChannelQQ0000 
ОООООТСРОООООО 


П2005оскеѓАаагеѕѕ localAddress()QQ000ChannelQQQ000 
ПП 


[]|21[]JSocketAddress гетогеАдаге5 ()П0000ОСлаппе ПП 
[JSocket[|[ [| 


ФППИПППАРІГІІІ 


ОО00000000Оемиеп оор()ПСпаппе!ПППОПЕмеп оорПППП 
О0000000/000000 eventLoop() 0000000Спаппеї 000 
Емепі оордЕмепіооррідодободороббВвеассо гОДООМенсу ОО 
ОДОДОД0О000000000000000000000Міота5к III] 


0000000000Оплекадава ООДО000ТЄРО00000000000005о0скеї 
ПООО000ТСРОООО0000000ТСРОО0000ТСРОО0О0000000000000 
М№МеуроООСһаппе00000000000000000ТСРО0000000 
СһаппеІ00000СһаппеіМеёаааға0П00ТСРО00000000001000 
теғаааға( ПППППППСһаппе|ТСРППППП 


ПО0000Орагепє)О00000Сһаппеі00000Сһаппе0000000 
Сһаппеі|ПППІСһаппеіг ПП ППбегуегбоскекСһаппеі|П 


ПОДОД00000Спаппеїддріа О00ООСћапптећабррсћаппенћац 
Сһаппеі0000000000000000 


О10000МАСПП0ЕЧІ-4800Е0-6400000000000000 
02000000150 
O30000000000U——System.currentTimeMillis()]] 
040000000000——5у$ет.папоТите()П 
0503200000000 
0603200100000 

16.2 Channel [Ul 


СРаппе!10000000000000000000000000000000—— 
Channel-io.netty.channel.socket.nio.NioServerSocketChannel 


[]io.netty.channel.socket.nio. МооскеСћаппе 0000000000 
ПО00Сһаппе000000000000000000000 


16.2.1 Channel 


0П00000000000000000 NioSocketChannel |] 
NioServerSocketChannell|[ 000000 


ПІПМіобегуегбоскекСһаппеіІПІПІПІП16-2ППП 


016-2 NioServerSocketChannel ПППППП 


ПІПМіобоскекСһаппе/ ПП ІП 116-3ППП 


П16-3 NioSocketChannel ПППППП 
16.2.2 АбзгасеЕСћаппе ||| 
10000000 


П00АбѕёгасёСһаппеІ00000000000000000000016-4000 


016-4 АрѕігасёСһаппе! 100000 


0000000000000 


e CLOSED CHANNEL ЕХСЕРТІОМОДОДОДОДОООО 
e МОТ YET СОММЕСТЕО_ЕХСЕРПОМОООООООООООО 


О05000000000000000000000000005аскТғасеЕіетепїп 
еѕіітаѓогНнапаіеро0000000000000000000000000000 


оо000Сһаппеі000000000АрѕігасёСһаппеі000000000000 
О00000000000000000000000 


e parent[][][lnlchannel[] 

e іа0000000000000100 

e unsafe[]Unsafe[][][] 

e pipeline[][][]Channel[j][]DefaultChannelPipeline[] 
e eventLoop[][]]]Channel[]][]EventLoop[] 


ООО00000000000000000А0б5ігасЕСпаппеї))000Спаппеї0 
О0000000АбѕёгасёСһпаппе[0000000000000000000000000000 
О0000000000000000000АРІ0000000 


2 ОДАРІООДО 


ОООДО00000000000000001/0000000000Спаппе!Ріреїпеб0 
0000000МевсуПООбОДОД00000000Сблпапеї риодрооооообио 
ПОороробОбОСћаппе РА репледдоорооОСћаппе! Напа ет 00000 
ОООДО0О0000000000000000000000000000000000000000000 
ОДОДОО0О0ДО0000АОРОДОООООООДОДО00000 


0 O10 00000 U DefaultChannelPipeline П0000ОО 
DefaultChannelPipeline]JONDChannelHandlerJ 00000000000 


16-5000 


016-5  Ар5ігасЕСпаппеїДПІ/ОПД0000 


АрзгасеЕСћаппе Ц0000000АРИПОПОПОП оса!Аааге55 () [J 
гегттоѓеАаагеѕѕ()000000000016-6000 


П16-6 AbstractChannel remoteAddressi][]LLI 


О000000000000000000000000000чпѕаѓеПгетоѓќеАаагеѕѕ 
ОООДОО00000000000Сбаппеї 0000 


16.2.3 AbstractNioChannell|[|[|[] 


10000000 


ОДООД0000000000000000000000000000016-7000 


016-7 AbstractNioChannel 000000 


П/П МО Channel [| NioSocketChannel П 
NioServerSocketChanne а O 0 H H OG H H H Hd 
java.nio.SocketChannel]]java.nio.ServerSocketChannel]]IIHN 
беіестабріе Сһаппеі Ц(005еіесіаЫесСһаппеі ПП/ОППП 


ППППгеавіпгегесеОрЦППППЦК SelectionKey[]JOP. READI] 


[HEIDI] volatile[TT]l]SelectionKey[T]SelectionKey[]Channel 
000 ЕУепідоор)000000000Сваппеї00000000000000000 
Ѕеіесіопкеу[5еіесіопкеуробо000000000000000000000000 
моіаїер0000000000000000000ҹ%оіаеро000000 


0П0000000000000 ChannelPromise O 00000000 
ScheduledFuture[|[ 000000000 


2000АРІЦ000 


ПО00000АрѕёгасімМіоСһаппе[ ц 0000АРІЦО000Сһаппе[ 10600 
016-8000 


016-8 AbstractNioChannelQQQ0000 


0000000000000$@еес<ечПП000000000000$@ескаЫе 
Channel[]register[][]H DH EIL] Сћаппе ПП Еуеп о р 0000000 
Selectable Сһаппеі10000000016-9000 


016-9 JDK SelectableChannel 0000000 


OOChannelQ00000000000000000ChannelQQ00000000000 
ШЕЕ 


е public static final int OP READ = 1 << ОДООООО 

e public static final int OP WRITE = 1 << 2000000 

e public static final int OP CONNECT = 1 << 30000000000 
000 

е public static final int OP ACCEPT = 1 << 400000000000 
0000 


АрѕігасМіоСһаппе00000000000000000000000000000 
ПООООО000000Сһаппе[0000000000005еІесіопкеупооо0000 
ОООО0000000Аб5ігасіМіоСпаппе (000000000000000000 
Сраппеїр000005еіесіопкеупПО5еіесбопкеу 01000000000 
Channel] 


OO D OO DO 00 selecionkey (00000000 
СапсеїеаКеуЕхсеріїопПОДООДООД0О000000000000000000000 
ОД5еїесі Мом 0000000005еїесвіопкеу ПДОО000000000000000 
зе! ескеа ПЕегиепоороо00ве!еснопкеупрроороооооооооооо 
00000000000000СапсеНеаКеуЕхсер опт 0000000000000 
selectionKey 000 КОАРІОООООООООДООО0О000000000000МО 
оборо00000089еп0000СапсеїеакеуЕхсеріїоп ПП00000000 
00 


0000000000000000000000000000000000000000016-100 
00 


016-10 [100000000 


ОДООСВаппеї00000000000000000000000052еї1есбіопкеупр 
ООО0000000Сваппеї00000000000000000000005Ееїесбіопкеур 
ОДООД00000000000000000000000000000000000іп'егезбОре | 
readInterestOpIUUUUUUUUUUselectionKey[]interestOpsUUUUUDU 
ОООООДО000000000000000000 


О00000000000000000к МО 5еіесііопкеу ДП0000000000 
0016-11000 


016-11 ППППбеіесіопКеуГі ІП 
16.2.4 AbstractNioByteChannel[|[|[|[] 


О000000000АиппабіеВ50йиѕћтаѕКО000000000000000000 
00000000 


LIEIEIEILILILILIdoWrite[]ChannelOutboundBuffer т 00000000 
00000000000000000000000000000016-12000 


016-12 doWrite[]ChannelOutboundBuffer in[ 00001 


ПО0000000СһаппеіОџроџпави ег 0000000000000000 
ПООДОДО0О00000000000000000000000000000000000000000 
clearOpWriteQQ000016-13000 


[16-13 [0000000 


UUUSelectionKeyUIUUUUUUUUUUUSelectionKey.OP_WRITELILI 
0000000000000005еіесііопКеурі5 Writable[] n prp prd 
000000 $@есНопКеу.ОР_М/ИВТТЕПП0000000000000000 
5еесНопКеуПППППП 


ОДООД00000000000000000000001.6-14000 


016-14 doWrite[]ChannelOutboundBuffer in] 00002 


00000000000000 Вукевитрррооооооооооооооооооо 
Вусево11000000000000000000000000000000000000000000 
ПОООООООО000000000000 


ПОООООООООООООООООООоооооооооооо000000000000 


О0500000000000000000000000000-1000Сһаппе0000000 
0000000000000000000000000000000000000000000000960000 
ПОО00000000000/О000000000000000/0ПО0000000/000000 
О0000000000000№оТаѕКОВо0О00/опо0000000000000000000 
00 


00000000000016-15000 


016-15  doWrite[]ChannelOutboundBuffer in[ 00003 


ООао\/гкевВу{е$ППОПОПОПОСВатите 000000000000000 
ПОВОВОБООВОВО9(ПОВОТЕРОВОПООООЦЕЕВО_МАМРОМУ/ПОППОЙ 


ПОВОПООООПОПОНОВОВеРУЦОВОВОУОПОПОВОВОУО 0000000600 
ПеесормугієеддПегиедроООДДО00МОДОО 


ПО00000000000000000000000000000000000000000000 
О000000000009опеђёгиеро000000 


О00000000000СһаппеіОџиёроџипавиҝег)б0000000000000 
О0000000000000000000000000000000000іпсотріІеќе\гіќеП 
О000000000000000000000000000000000000000016-16000 


016-16 doWrite[]ChannelOutboundBuffer т 00004 


LL IILI lincompleteWrite[ 00016-17000 


[16-17  [100000000000000000000 





О00000000000000000000005$еёор\гіҝер0000000000016- 
18000 


[16-18 [Iud 


00000000005еесіопкКе 00000000000000 
SelectionKey.OP МАТЕООООООООООО 


ППбеіесіопКеуПОР УМУВІТЕДОДОООДЗОДООДОДОДОСРаппеїб 
00000000000000000005еІесбіопкеурор \МАгІТЕПО00000000 
OP УУБІТЕПОДОООДООО0О0000ВУппавіерродророродо 


ППППППОР У/ВІТЕО00000000008иппабіе000000 
Емепідооррр000Виппавіе рООООО0000000000000000йч5800 


ПОБОВОВОВОВОЕ 


О000000000000000000000000ВуёевиғО0000000000000 
000000000000000000 


16.2.5 AbstractNioMessageChannell|[[[[ | 


ПОАрѕёгасіМіоМеѕѕадеСһаппе[00000000000000000000 
0000 


ПО0000000000090о№тгіѓе(СһаппеІОцёроипави ег іп) 0000 
000000000016-190П00 


016-19 Арас оМеззадеСћаппле ППП 


О0000000000000СпаппеїдиуєбоипавинегдПоб000000000 
ОДОДООДОДООДООООрОДОДОДОДОО000000000000000000 


ПАрз гас МоВукеСћаппе 300000000Омугієебрійсонп ПП 
0 0 0 0 П 0 0 0 0 doWriteMessage(Object msg, 
ChannelOutboundBuffer іп) 00000000000000000000009опер 
ООгиепр00000000000000000мгіёќе5ріпСоип 0 


ООООО000000000000000000000000000000000000000000 
0000000005еіесбіопкеу.ОР М/КІТЕПО00000000000000000 
СПаппе! 0000000000000 


DO 0 0 0 0 ÛU ÛU U U 0 AbstractNioMessageChannel [| 
AbstractNioByteChannel |0000000000000000000000000 
Вутевиї ПРеВедіоП ОООПОДОДОО0О0000000РО)0000 


16.2.6 AbstractNioMessageServerChannelj]|]/|]] 


AbstractNioMessageServerChannel ПППП0000000000 


EventLoopGroup [|] D [] childGroup ПО DO DD H E] 0 U U 
NioSocketChannel[][]EventLoop(]LLLILILILILIL] 16-2 0000 


016-20 AbstractNioMessageServerChannel[][] 


0000000000000000 NioSocketChannel П 00000 
childEventLoopGroup [] 0 0 O EventLoopGroup ПППППОП 
NioSocketChannel[][]Reactor[][]EventLoop[][TLLLEIEILICIL] 16-2 1[] 


00 


016-21 ППсСһИСЕуепаоорбсгочрПППП/ОПППП 
16.2.7 NioServerSocketChannell|[|[|[] 


NioServerSocketChannelQQ00000000000000004AP 000000 
0000000000000000016-22000 


016-22 NioServerSocketChannelQQQ000 


00000000 ChannelMetadata [000000000 
ServerSocketChannelConfig[][][ll]lServerSocketChannel[]TCP[] 
00000ием5оске 00000 5$егуег5оскеСПаптпе! [] open 0000 
ServerSocketChannel]]] 


0000000 ServerSocketChannel [O O UO O U UO U Û isActive П 
гетогеАсаагес<ПГ)ауаСһаппе(ПооВіпа ПП 116-23ППП 


016-23 Мо5егмегбоскеСћаппе [000000 


DDjava.net.ServerSocket]]isBound ]10000000000000000 
0 J Д remoteAddress П ДП O javaChannel ПППП 


java.nio.ServerSocketChannel J E] E] EL ET EL EL E] E] EE E] CE ET CT EL CL I] LI 
раскіо90000000000000000000АРІ000016-24000 


016-24 бегуегбоскеї 0000 


00000000СРаппеПаоВеаЯМе$5аде$ (5 ОБес buf)[|[] 
00016-25000 


016-25 NioServerSocketChannel doReadMessages[][] 


0000 ServerSocketChannel | accept 00000000000 
SocketChannel 68000000000 NioServerSocketChannel П 
EventLoop[]SocketChannel[j][][][] NiosocketChannel 00000 


List[jObject[] би О000010000000000000 


ПП NioServerSocketChannel tB p Hp HEEL ELELE EET EL LT LH 
NioSocketChannel]]]] 


О0000000Сһаппе00000000000000000Сһаппеі000000 
О0000Спаппеї000000000000000000УпзиррогпеаОрегагіоп 
ЕхсеріїопП0000000000016-260п10 


П16-26 NioServerSocketChannel ЦООООООО 


16.2.8 NioSocketChannel[|[|[][] 


100000 


О00000000000000АРІП00000000000000016-2 7000 


016-27 МіобоскеЁСһаппе 10000 


ПЕН BO Socket: р HA E ОВ ЕД I ЗЕЕ СМС» U 
java.nio.channels.SocketChannel. socket().bind (0000000000 


0 OG 0 ПП ПП П D D D javanio.channels. 
SocketChannel.connect(SocketAddress remote) 0TCPO00000 


0020000000000000000 
0100000000 гче0 
О20000000000000000АСКО000000000000#аІѕер 
ОЗО000000000/01000 


00000200000 МозоскеСћаппе ПД selectionKey ППП 
ОР_СОММЕСТПИПОВОООООСООСОВУОСВОООВОВЕТСРОВОСОО6О 
ВЕ5 ТОО0000000000000000000016-28000 


016-28 (0000000000 
20000 


0000000000000000000000000000000000000000000000 
00016-29000 


016-29 МіоѕоскеСһаппе 000001 


0П000008Ввуеви 0000000001000000 
AbstractNioByteChannel[]doWrite[TT]LLILILILIDILILILIL 


000000000000000000000000000000000000000 
ВуфеВиНег ОП тоВи егСл О000СһаппеіОиёроипави# ег 5 
ПО0000000000ОМ№іоЅоскеїСһаппе[ Ом ОД5оске Спаппе 000 


ОроборобрОбаїзеддродорОДО00баївер0016-30р000 


016-30 Мобоскеаптпе! 000002 


О00000000000000016-3 1000 


016-31 МіоЅоскеСһаппеі10500003 


О000000000000005еІесогоо00000000000000000ТтСРО00 
ОДОООТЄРООКЕЕР-АЧІМЕОДОДООООООООООДОДООООО0ОД0000000 
Д000000Веассог000000000000000000 Та5к ОДО0000000000000 
000 


ПОМО SocketChannel ми \е[000000000000000000 
ВуёеВи#ег000000000000000000000ВуѓеВиҝегро0000000 
SocketChannell[]U Ir hl 


000000000000000090007©Р00000000000000000000000 
ОО00000000000002серроороороорордоообобо000000000000 
00000000005оскеєСпаппеї)0000000016-32000 


016-32  МіобоскекСпаппеїддр0004 


0000000000000000000000000000000000000000+00000 
00000000000000000900000000000000000000000000000000 
ќгиерО00000000000000000000000000000000000000009опер 
ОООО00000000000000000000000000000000000000000000000 
О00000000000000000016-33000 


016-33 МіоѕоскеСһаппеі000005 


О000000000000000000ВуёеВиҝегооо000000000000*00 
О”О000000000000003еёур000*000”000016-34П00 


016-34 МозоскеСћаппе 000006 


ЕЕЕНЕЕЕЕЕЕЕЕЕНЕЕНЕНЕНЕНЕЕЕЕЕЕШЕШЕШЕЕШЕ 


П1рОСһаппеіОиіроипави#егб0000000Вуёевиғ# 00000 
Вукеви 000000000 


02000000000000000000000000000000000000000000 
ВуѓеВи# 00000000000СһаппеіОџроипави#ега00000000000 
О0Вуєеви#О0000000000000000000000000000000000000000 
0000000000000000000000...... 


03000000000000000000000000000000000000000000000 
0000000000007000700000000000000000000 + 00000000000 
ОООСПпаппеЮи®оиптаВиЙет 0100000000000 


04000000000000000000000000000000000000000000000 
ЕНЕНЕЕЕЕЕЕЕЕЕНЕНШЕНЕНЕНЕЕЕЕЕЕШЕШЕНЕЕЕЕЕШЕШЕ 


О0000000000005оскеСһаппе00000Р_МКІТЕО0000000 
000000005оскеёСһаппеі00000000000000000 


300000 


NioSocketChannel{] HQ 00000000 №МО 0 SocketChannel [] 
МеёєуПВуѓеви# 00000000000050оскеіСһаппе!0000000016- 
35000 


016-35 NioSocketChannelQQ000 


00000000000 


e java.nio.channels.SocketChannel 0 JDK МО р 
SocketChannell] 
• ІепоєћВуѓеви 00000000 


О000005оске«Сћаппе рр оОвукеви Ор вВукевит 00 
ОДОО000000Вутевиї уугієеВвуєе5)000000016-360П00 


016-36 П5оскепаппеПППОПОВу&еВи 


0000 setBytes(int index, ScatteringByteChannel in, int 
|епа ТИ У прооједНеарВукеви 00000 16-3 7000 


016-37 УпрооеаНеарВуеВи зе 00 


[SocketChannel[ ППППППППама.піо.ВугеВчиҒег(ППППП 
position[]writelndex[]limit[]writelndex--length[]]DK ByteBuffer 


ОДОРОСПО001 6-38000 


016-38 java.nio.ByteBufferfread]]] 


16.3 Оп5ате ||| 


ОУпзаїе ПОДООО0СВаппеїДоОбООО0000000000000000001/00 
000009 п5атерроДООБОД0000000ПАРІООО 


016-1 Unsafe АРІП000 
16.4 Unsafel]]]]] 


ОДДО00МО0000000У п5аРеПобПООООООО0000000000000000 
ППАРІГІП 


16.4.1 Unsafe[|[|[[[[|[ |[ | 
0000001.6-3900Упз5атерорО000000 
016-39 UnsafeQQ000 
16.4.2 AbstractUnsafe[ J|] 
l[jregisterr| ||] 


гед15 ет ППОППОООПУтпза*еПОПСВаппе додеЕмепі оорП IHN 
UUUUUUUUDefaultChannelPipeline[]fireChannelRegistered IIL] 
0 O Channel ППП 0 0 O U DefaultChannelPipeline р 
fireChannelActive[UUUUUU16-400ULU 


ОДОДО000000000Сваппеї)00МіовмуепідоородОО00000000 
0000000000000000ОгедібсегоДОобОО0000000000000000000 
ОбОб0000000ВиппавіерО0МіоЕмепій оорП npa bn pan nm 
гедіѕёегобо00000000000Сһаппеі000 


016-40 AbstractUnsafellregister]] 


00000геді5зсего000000000016-42000 


016-41 AbstractUnsafeljregisterO]] 


000епзигеОрепП ППП СВаппе0О00000000000000000 
ППППППППП doRegister | 0000 AbstractNioUnsafe ППП 
Арз гас МоСћаппле 00000016-42п0П 


016-42  AbstractNioChannel[]doRegister[][] 


ОООСОООПА з гас Міо Спаппеі00000000000000000000 
аоВедіѕёег0000000000Сһаппе оорООСћаппе! Ргогт1зепПП 
00000000 Сбаппе!Р'ре!пеПЯгеСваппе!Вед!${егея 0000000 


Channel ПД 0 00 0000000000000П0 ChannelPipeline [| 
fireChannelActive[|[[] 


ULU UI LL HI ICha nn el Pre mis e TE] 
2[]bind||[] 


біпарорОрбО000000000000000000000000000баскіод 0000 
ОДОДОО00000000Спаппеї)00005оскеї)0000000016-43000 


016-43 AbstractUnsafe[]bind ПП 


0 O doBind ПП O O O NioSocketChannel [| 
МіоЅегуегбоскеСһаппе050000000000000016-44000 


[16-44 МіоѕоскеСһаппеіПаоВіпацо00 
ПО009овВіпа0000016-45000 


[16-45  NioServerSocketChannel[]doBind[]LLL 


00000000000000000000 ChannelPromise 00000 
СһаппеіҒиигеГ ПППсіосетгсіосбеа ПП ІПСһаппеіП 


ЗПаїзсоппесі |1 


аіѕсоппесєЦО0000000000000000000016-46000 


П16-46 J AbstractUnsafe[]disconnect[][][]L] 


A4[]close[|]| ] 


0000000000000000000000000000000000000000000000 
О0500000000000000000000000Ачппабіер000000016-47000 


016-47 A AbstractUnsafe[]closer[]L]L]L] 


ППППППППППППППППСІовбеҒиигеП 0000000000000000000 
ППППППППППС һаппеіРготізеП ПП ПП 


ОДООО00000000000000000)УМОДОДО0000000Падосіозвер 
000000001 6-48000 


016-48  AbstractUnsafer[]closer[](HL]L]2 


00000000000СпаппеїРготізе 00000000000000000000 
ChannelPromisef][] 


Поспаппе/ Ош боипаВи е ]с1ю5е110]00000000000000000 
[Runnable[j|[]NioEventLoop| 000000016-49 000 


016-49  AbstractUnsafe[]close[][][]L]3 


00000аегедіѕёегО000СһаппеІ00000000000000000016-50 
000 


016-50 AbstractUnsafellclose]]]114 


МоЕмеп оорЦПсапсе!ЦЦПЦЦП5е!есїїопКеуЦПЦПЦПСһаппе!ЦПЦПП 
ПППППППМІоОЕуеп  оор)00000016-51000 


016-51 ЏПСћаппе оО 


5ГІмігіге? | 


write ПОДОООООО00000000000000000С0аппеїо0000016- 
5 2000 


[16-52 ШО 


ОПОСћаппе ООООООООООТСРООООООООООООООСћаппе! 00 
000000 


01 0 Channel OO 0 0 0 TCP 000000000 
МОТ YET CONNECTED ЕХСЕРТІОМД 


02 СПаппеП ПППППСЮ5Ер CHANNEL EXCEPTION]] 


00000000000 ChannelPromise 00000 00 00000 
КетегепсеСоип Ц(ИПге!еазе (rL IL 59000 


ОДО0000000000000пп590ргоплізедрДоо00000000000 


e[jflush[][] 
ЯиѕћО000000000000000000000Сһаппе 0000000000000 
00016-53000 


[16-53 0000 


ПООБООООО чи $ Ве ПП а1000000000000000000000 
flushODnnaaafush orn pa abba аомугієе)00000016-54П 
00 


016-54  ао\М/гией 00001 


Обор00000000Оичпйи5геа - Ач 000000 1 00000000000 
оО0000000000АрѕёгасёміоВуёеСһаппеПао\№гієе()000000016- 
55000 


016-55 dowWrite[|[[|[|[ II J[12 


ООО0О0000000000000Спаппеїдиуїбонпавийег jp ut 
0000000016-56000 


016-56 doWriteQQ00003 


О00000000000000000ВуєевиО0000ЈоКПОО00000000000 
ОДОбОО0000000000000000000000000000000Р. МУАІТЕОООО 
сіеагор\тіёе000000016-5 7000 


016-57 doWriteQQ00004 


О0000000000000ВуќевиғО000000000000000000000000 
О00000000000000000016-58000 


016-58 dowritegp000005 
а000000СһаппеіОиёроипави ег гетомей 00016-59000 


016-59 doWriteQQ00006 


ПОООООООСОООСООООООООООООООООООООООООООО00Епгур 
000000000000000000000 буч5пеа00000000000000000 
decrementPendingOutboundBytes [] [3 0 00П00П0000000П00 
іпсгетепЁРепаіпдОироипавуѓеѕ$0000000000000000000000 
00000 


ОДДОД00000000000000001.6-60000 


016-60 doWriteQQ00007 


подопоропіаїзерроетацієбоскеєСпаппеїсо пла ППП 
ПОСООО00000000009о\№гіёеВуѓеѕ$000000016-61000 


016-61 doWriteQQ00008 


ВуеВи геадвВуѓеѕ()Б00000000Вуёеви# 0000000000000 
Сһаппе000000000Сһаппе500050оскеСһаппе[ 0000000 
000000000000 Вуёевиғ0000000000000000000000 
ЅоскеёСһаппеі00000000000000000000 


ОДООДОО0000000000000000000000Т7СРОДОООООООО00000 
ОООО000000000000002герордоороророродоророооо0000000 
Оѕеіесёог ДОДО000000 


О0000000000000000Вусевит борО00000000000000000 
00ООЧопей 0 гие 0000 


ООООО000000000000000000000000000000000000000000 
ОООО00000000000000000000000000000000000000000000000 
ПООО000000000000000000Р_МАГТЕОО000000Аеасёог 00000 
ПООО00000 


16.4.3 AbstractNioUnsafe[[ [1|] 


AbstractNioUnsafe [] AbstractUnsafe ПП] NIO 100000000 
соппесЦПпісһСоппес ПОООООООООАРНОООООООО 


1| соппесі | | 


0000000000000000000000000000016-62000 

016-62 AbstractNioUnsafefjconnectQQQ0001 
О0000005оскеСһаппе Псоппес 0 О0000000000 
О100000000бгиер 
О209000000000000000АСКО000000000000ғаіІѕер 
ОЗООД0000000/0000 


00000200000000Міо5оскеєкСпаппеїПДзеіесііопкеу ППП 
ОР СОММЕСТОДОООДОООО 


ОДО0О00000000000000000000000СпаппеїАсбїме ррО0000 
16-6 ЗППП 


016-63 Абзгас МюЧУпзаеПсоппес 000002 


0 00 ChannelActive 000000000000000000 
NioSocketChanre П/П selectionKey 0 0 Û 


SelectionKey.OP ВЕАОПОДОДОДОДО00 
ОО000000000000000016-6400000 


016-64  AbstractNioUnsafe[]connect[][LILILILI3 


ПОВОВОВОВОЕ 


ОЗ ОО0О00000000000000000000000000000000000000000 
00000000000000000000 


П2ПО000000000000000000000000000000000000000000 
ПОООО00000000000 


2| ]ffinishConnectq||] 
ПООООООВОООТСРИПООООООО$оскеСАатпе Ап! Соппесе 
000000000000000016-65000 


016-65  AbstractNioUnsafe[fJfinishConnect[]L]LLILILI 


О000000000000#аІіѕер00009оғіпіѕ$ћСоппесєО000000000 
0016-66100 


016-66 AbstractNioUnsafe[fJfinishConnect[]LLLLILI2 


ПП SocketChannellffinishConnect П000000000000000000 
0000 


 ОДДО000йгиер 
° 000000 falsel] 
• 000000000000000000000 


ОООООСОО00 Еггог()00000000000000000000000000000 
fulfillConnectPromise ПОППООО$оскеСАатпте! 00000000000 


00000000000016-67000 


016-67 AbstractNioUnsafe[]fulfillConnectPromise[|[[] 


ОО0000000000000000000000000000 ACK 0000000000000 
ПОООООО$оскеСпаппе!ПВеасо"П000000000000000000016- 
68000 


П16-68 JAbstractNioUnsafe[fJfinishConnect[]LLLILILI3 
16.4.4 МоВубе пате [||| 


О0000000ғгеаађ00000016-69000 


П16-69 МоВуеУпзатеПгеаа 00001 


ПорбОМ ооске Сћаппе Боске Сћаппе СопћапоброоооО 
ПОООДОТСРО00000016-790000 


016-70 SocketChannelConfiggAPIDO 


ППОПаПосНапаіеа000000000000050оскеСһаппе!іСопћӯдр 
КесуВуѓеВиѓАПосаёог ОНапаіер5000АесуВуѓеВиғАПосаїог 


0000000000 RecvByteBufAllocator 0 000000000 
AdaptiveRecvByteBufAllocator[]FixedRecvByteBufAllocator[]j[] 


П FixedRecvByteBufAllocator 0000000000000 
АдаримеКесимВукеВитАЛоса ог 10010016-7 1000 


016-71 RecvByteBufAllocatorQQ00000 


DOOODAdaptiveRecvByteBufAllocator] 0000000000000 
Вуєевиї 000000000000016-72000 


016-72 RecvByteBufAllocatorQQ00000 


0000000000000000000006400000001024000000065536 
ОДООД0000000000000000000000000400000000010 


О000000000000512Е_ТАВЕЕПОП0000000016-7ЗП00 


016-73 SIZE ТАВЦЕНІО 


ОДОДО000000008иег)000000051 2000000000000000000 
ОДО000000000000000000051 200000000000000000000000000 
0000000000000000005 1200000000 


DIEIIEIHIEI CI LIA d apti veRecvB yteBufAllocatort[ ППП 
[]I1[]getSizeTablelndex(final int ві2е)П000016-74ППП 


[16-74 0000000 


О0005і2ег)00000000000----ООО000000000000000000000 
00000000000 


О0000000000000напаІеітрі0000000000000000016-750 
00 


016-75 Напаіеітрі00500 


О0500000000000000000000000000000000000000Виҝег] 
ПООООО000000000 


ПППППППП record(int actualReadBytes) II ДП 
NioSocketChannel |000000000000000000000000000000 


асіоџаіІКеаавуѓеѕП0гесогароо00000000000Вуѓёеви 00000 
000000016-7 6000 


016-76 ВуѓеВви 00 


ООООО000000000000000000000000000000000000000000 
ОООО00000000000000000000000000000000000000000000000 
ПООО000000000—==0000000000000000000000000000000000 
ОООД0000000000000000000000000000000000000004-000000 
ОДОДОООДВОДОДОДОДООО00О0рОДОДОДОДОДОД00000000000000 


о00000000000АаарімеВесуВуѓеВвиғАПосаёог 000000000 
ПОООООООООООООООООООО 


ПОООО00000000000 


010 № еу0000000№90000000000000000000000000000 
ОДООО0ОД0000000000000000000000000000000000032Кк001мО 
ООДО0000000000000000Меєсу HB ini ai nn ima a Buffer 
0000000000000000000000000000 


0200000000000000000000000О0Ови тег оооооооооооооо 
002000000000000000000000000 


ОЗОДО00000000000000000002 МО00000000001.2МО0000 
ОДО000010МмОрОДОДООДООО0000010МмОДоборороррооопообоо 
ОД0000010МОДОДОДОООО0000001 МОООДОООООООО0000000000 
ПООО0000000000000 


ПООАдарімеВесуВуѓеВвиғАПосаёог 000000000 


0000000000000 Handler 00 00000 0000 0000 
руќеВиғСарасіќур1016-77П00000000000000000000№3еќур00 
ПООООО0О0000000000000000000000000 


016-77 МїоВугейп5аїеПгеааПППППП2 
ОДОДОВувевиї0000000000000000000016-78000 

016-78  МовугеОпзатеПгеааррооооз 
ПООБООООООО0ОМ озоске Сћаппе! 00000016- 79000 

016-79 МовугеИпзатергеаа0000004 
ППјамаСћаппе 000 05оске Сћаппе 10000 16-8000 


П16-80 NioByteUnsafeflread]111005 


бугеВиї мигітабіевуте. ODDO uuu 
Спаппе! 000000000016-81000 


[]16-81 МюоВуеУпза!еПгеая 00006 
ПѕеїВуѓеѕ$П100000016-821100 
[]16-82 МіоВуёе0пѕағе[геааб500007 


ППбоскеСһаппе!ЦПгеаапППШаума МОДВуѓёеВи ег 0000 
0ОМекуПВуевВи ПП]окПВуеВиЙет UU IByteBuffer[]clear[ ii 
ОДДОб0000000000000ПрозісіопорОДОДОї паехоррорр00Діпаех 


+0000000000геаадб005осКкеёСһаппе00000000ВуќеВи#егр 
оОООООООООООООООО 


ПОООООООООООООООООООооооооо00000000 
100000000000000000 

2 П0000000000000 
ЗОО00-1000000/000000000 


0000000М№ е00000000000000000000000000009000000 
О0000000000/00000000000000000000000000000000‹оѕеб0 
ОО00000000000000000000000000000000016-83000 


016-83 МюоВуеУпза!еПгеая[ 00008 


ПППППППППГОПИГППС һаппе!Кеаа 10000000000000000000 
ООООО0000000000000000ТСРООООООООООООО0000О000000000 
ООО00000000000000000000000000000000000000000000000 
Спаппеївеадад ОДООООД0О0000000000000000000000000000 
ОДОДО000000000000 Сваппеївеааррр 0000000 


о0000СһаппеІАеаару00000000000000000016-84000 


016-84 МоВуеУпза!еПгеаая 00009 


ОО000000000000ТСРОПО0000000000000000000000000000 
ОО0000000000000000000016-85000 


016-85 МіоВуёеОпѕағе[геаа5000010 


0000000000000000000000000000000000000000000000 
Ороборорорборбороророророорорбророродрдоророро0000Тазкоб 
ОО000000000000000000000000016-86000 


[]16-86 МіоВуёе0пѕағе[геааб5000011 


ОДООДОД0000000000000000000000000Т7СРООООООО00000 
ООО00000000000000000000000000000000000000000000000 
000000000000 Та5к ОООООО000000000000000000000160000 
ТСРОДОДООДОООДО0000002 60000000000000000005еїессог/000 
00000016-87000 


[]16-87 МіоВугеОпваТтеГгеаапППППП12 


О0000000000000000СваппеївеадСопіріеседр ДобО00000 
О000000Напідег)000000000000000000гесога ОДОДОО000000 
ОДООД000000000000000000000016-88000 


016-88 NioByteUnsafeflread]1110013 


0000000000000000-1000000990000000000000000000 
16-89010 


016-89 МіоВуёеОпѕағе[геаа5000014 
ОООООДО0000000000000000 
16.5 || 


броромену0)0000000----Спаппеїдороор00000000000000 
ПМіобоске“Сһаппе!ПМіобегуегбоскекСһаппе 0500000000000 


“000” p ppp ub 


ООСћаппе ооморооооооо0оОО у пзатепооооооооовооооо 
Unsafe n mbar d abd Channetrn ООО У па еп П 
00000000000 


0000 Channel  )00000000000000000РО 
Рагадгаг"Сћаппе ППППППОПЕтеадаеяСВатпте! 0000000000 
ПОО000000000000000000000000000АРІО00009аетопо000000 
ПОДОД00000000 


117] ChannelPipeline|| 
ChannelHandler 


Netty[]ChannelPipeline[]ChannelHandler[](]HL[] Servlet |] 
НКег000000000000000000000000000000000000000000000 
00 


Servlet Filter JEE Web()Q000WavaQ0000000000000000 
НТ ТРОООООДОДОООООДООООДОО0О0000000000000000000000000 
ОДОДОООО00000000000000000000УУеБбОДОООООО000000 


О000000000000000000000000000000000000000000%еб 
О000000%мер.хтіО000000000000000000000000000000005Р0 
0005егмІеєуО000000000/00000000000000000000000000000 
05егміеє))БРО000000000000000005егміеє))5РО000000000 
)амар)0005егитеє ПООООО0О0000000000000000000005егміеї 
ПООЈЕЕРООО 


МеќурСһаппе50000005егміеё Е!ег000000Сһаппе0 
ПППППП ChannelPipeline 000 ChannelPipeline 70 00000 
ChannelPipeline ПП 1/0 0 0 0 0 0 ChannelHandler [] 0000 
ChannelHandler J М/О 0П000000000000000000000 
СһаппеіНапаіег000000000000000000СһаппеіНапаіег 0 
ООО0О00000000000000 


00000 ChannelPipeline [| ChannelHandler [] O] UU U U U 
ChannelHandlerContext[|[ 0000000000 


ПОВОВОВОЕ 


e Сһаппе!Рїре!їпеПППП 
e Сһаппе!Рїре!їпеПППП 
e СһаппеіНапаіег 100 
e СһаппеіНапаіег 00 


17.1 Сћаппе! треће [||| 


ChannelPipeline [| ChannelHandler 1 7 П OG O Ú Ú 
Сћаппе|Напа ет [0000000000 


17.1.1 СһаппеіРірейпеГгііІ ТІП 


017-11000000СһаппеіРіреіпе0Сһаппе!Напаіег000000 
ОООООООООООООООООООООО 


17-1 ChannelPipelineQOQ000000000 





010000 SocketChannel read() ПППП ByteBuf [] Û П 
ChannelRead ПППП ИОП NioEventLoop ПП ChannelPipeline [| 
fireChannelRead(Object msg) II DD U U U ByteBuf [ll Û Û Û 
Сраппе!Ріреїіпепд 


1 2 0 0 0 О 0 0 HeadHandler П ChannelHandlerl [ 
ChannelHandler2...... TailHandler [] 0000000000000 
ChannelHandlerQQUQ0000000000000000 


03000 ChannelHandlerContext р write [] 00000000 
TailHandler 0000 ChannelHandlerN...... ChannelHandlerl р 
НеааНапа!ет 00000000000000000000000000000000000000 
ОДОДОО0О00000000000000Рибигер00 


менуродоббіороипардддоиббоипадПдійбонп ад дод ОПО 
ПОООДТТЄРОООДОООДООООООООДДО0000000000001 7-1000000 


ОДіпбоипад 000000 


П 1 0 ChannelHandlerContext.fireChannelRegistered() [| 
Сћаппе! ППП 


02ПСраппеїіНапаїегСсопіехі ЛгеСПпаппе|Асіїме(| ПТСРППЦ 
ООО00Сваппеї0000 


[]|3[]ChannelHandlerContext.fireChannelRead(Object)[1LLl 
00 


| 4 | 
ChannelHandlerContext.fireChannelReadComplete()LIUIDLILILILI 
0000 


| 5 | 
ChannelHandlerContext.fireExceptionCaught(Throwable) ППП 
00000 


| 6 | 
ChannelHandlerContext.fireUserEventTriggered(Object) 05000 
00000 


П 7 | 
ChannelHandlerContext.fireChannelWritabilityChanged() [| 
Сһаппе 100000000000 


[J8[]ChannelHandlerContext.fireChannellnactive()[]TCP[][] 
ОО00000000000 


Оиёрочпапоо000000000000/0П00000000000000000000 
00000000000 + 7-1000000 


Пош боипадррооооо 


П 1 П ChannelHandlerContext.bind(SocketAddress, 
ChannelPromise) Додай 


0 2 Д ChannelHandlerContext.connect(SocketAddress, 
SocketAddress, ChannelPromise) 00000000 


[] 3 [] ChannelHandlerContext.write(Object, 
ChannelPromise) 00000 


(4ChannelHandlerContext.flush()Q00000 
05 СВаппе!Нап егСогцехе.геаа()ППППОП 


П 6 П 
ChannelHandlerContext.disconnect(ChannelPromise)[]HELLIE 
ПП 


[]7[]ChannelHandlerContext.close(ChannelPromise) 00] 
ПСћаппе 00 


17.1.2 (00000 


Channe!lPipeline{j]]ChannelHandlerQQQ0000000000000 
СһаппеіНапаіего0000000000СһаппеНапаіег 0000000000 
UDO Oo OD DO DO DO 000 ChannelHander П Û H DÚ D 
СћаппеНапа!егАдаркег П0000ОО0ОООООО 


0000000000000Спаппеї Асимерроротсроороооооооооо 
00 


public class MyInboundHandler extends ChannelHandlerAdapter 


@Override 


public void channelActive(ChannelHandlerContext ctx) 


System.out.println("TCP connected!"); 


ctx.fireChannelActive(); 


000000000000000000000000000000 


public class MyOutboundHandler extends 
ChannelHandlerAdapter { 


@Override 
public void close(ChannelHandlerContext 
ctx,ChannelPromise promise) { 
System.out.println("TCP closing .."); 
Object.release(); 


ctx.close(promise); 


17.1.3 (pipeline 


0000000000000 pipeline 00000 ServerBootstrap ПП 
Bootstrap ППП000000000 Netty 0000 Channel 000000000 
pipelin eQOO000000000000 00000000 pipelineOQOO000000000 


pipeline = ch.pipeline(); 
pipeline.addLast("decoder", new MyProtocolDecoder()); 


pipeline.addLast("encoder", new MyProtocolEncoder()); 


0000000000 channelHandler [0000000000 
MessageToMessage Decoder [| П 00000000 


ВугетоМеззадересодег Вугевит Пд ДОП0000000000000000 
РО)ОППОРІіреїї пеПОДОДОДО00000000000000002 7-2000 


117-2 ППППСһаппеінНапег 


17.1.4 ChannelPipeline[[|[[|[|[ [| 


СпаппеїРірейпедрдододроодободоСРаппеїнапаїегодопод 
ОООДОО00000000000000000000000000000000000000000000 
О00000000000000000СһаппеіНапаіег 0000СһаппеРіре1іпе 
ОО00000000000000000000Сһаппе!ІНапаіег0 


ChannelPipeline 00000000000 N 000000000000 
СһаппеіРіреіпед00000000000000Ссһаппе!іНапаіег 00000000 
000000 ChannelPipeline (0000 00 D 000 0000 0000 
Сћаппе Напа ег 00000 


17.2 Сћаппе! тре пе [|| 


СраппетІРіретпедрдддододродбоддопобСВваппеїНнапаїегї Д 
ПІШІПППІСһаппеіапагегпППИПаПППППИІППІПСһаппеіНапа ег 
ОО0000000000 


17.2.1 ChannelPipeliner[j ІП 
ChannelPipelineQQO000000000017-3000 
017-3 ChannelPipelineQOOO00 
17.2.2 Channel!Pipeline{|ChannelHandler{][][] 


ChannelPipeline П ChannelHandler |] [] H U U ÛU ÛU ÛU 
СпаппеїНапатег 0000000000000000Марододроодооборобоб 


00000000000000000000000000000000ОСпаппеїРіреїпебб 0 
Сћаппе|Напа ет 10001 7-4000 


017-4 СћаппеРТ ћреплеццсСћаппеапае 


000СадаВетоге |Сћаппе Напа еппмокег invoker, String 
baseName, final String name, ChannelHandler Пап ег 0000 
00017-50008 


017-5 ChannelPipeline[JaddBefore[][] 


ОПОСћаппе тре пебрроооооооооооооооооооооооооо 


e /0000000000000000 
• 0000000000000 


ПО00Сһаппе!Ріреіпед0000000000000000000000000000 
По00МеёурО0О00$Уупсћгопігеапоооо0о0000000000000000000 
baseName П ППД J O DefaultChannelHandlerContext р 
ChannelPipeline [] [] [] ChannelHandler [] [] 
Сраппе!Нап!егСотех{[00000000000177-6000 


017-6 ChannelPipeline[]context[][] 


0000 ChannelHandler 00 00000 00000 00000 
ChannelHande |] 0 0 B B б б O0 б б O ÛU 
IllegalárgumentException("Duplicate handler name: " + 


пате|)000000000000000 ChannelHandler 00000000 
РеғаиЕСһаппеіНапаіегСопёех Д00000017-7000 


117-7 ПО00реғаиіёСһаппеіНапаіегСопїехїр 


ПППППбеғач Сћаппе/Напа егСопткех ППррОрре! леди 
00017-8000 


017-8 []]DefaultChannelHandlerContext[]pipeline 


ППППППППСһаппеіНапайегСопеех“ПЦПППППаППППП17-9П 
00 


117-9 СПпаппеНапегСотех 000 


ПОСһаппе!іНапаіегСопёех ПППОПОСПаппе!Р'ре!тей 000 
0000000СВаппеР'рейпепПО0ОСВваптппеР!ре!пеЕхсерчот ПП 
Напа!е 00002 7 -10000 


017-10 ChannelHandlerContextQQQ0000 


1000 00 U U UO ChannelHandlerContext 0 [] 0 J Ú 
ChannelHandlerContext[|[][ JI ][] 


17.2.3 ChannelPipeline[|inbound[|[[| 


000001900000000000000000000000000000000000000 
ріреїіперорооорОДОД0О000000000000/00000000000Менсу 000 
Орорборр00мевсуроробОСпаппеїНапатегоДОрОбОБОДОДО000 


ріреіпе0Оћгехххо500000001О00000000Напаіегіпроипа 
01000800000000000000000000008 


01000Неад9Нап ет 0 геххХООЦ 


020000000000000 


ПАгеСвпаппе!Асиуей 00 О00веаа.ЯгеСваппе!Асиуе() 0000 
ПОООСВаппе ПП ПОПОПОООО0ОО СВапптегеа9 0000001 7-11 
000 


017-11 fireChannelActive]]] 
17.2.4 ChannelPipeline[Joutbound| П 


ОДОДОО0000000/000000 outbound QO 0000 inbound fj 
ойЕбоипадМенсу дПОООПОріреті пепрооооооооооооом! ороооо 
000000 


іпбоипай00000000017-12000 


017-12 inboundUUUUUDU 


PipelineQQ000000!l/O0000000ChannelgUnsafeQQ00000000 
000 Unsafe] Channel QQ LH] HH] VO D] E] L] E] Pipeline [3D] L1 UO DULL C] 
ТаїїНапатегрдо 00000000 па е /00000И90000000000017- 
13008 


017-13 ріреїпедррдр00000 


00000 TailHandler[] connect 70000000 HeadHandler[] 
соппес ПІ 117-1АП ПП 


017-14 НеаанНапаіегсоппесї 


ПО0ОНеаанапаіегО0Опѕағе[соппес00000000ріре!іпер 
ОО00000000 


17.3 Сћаппеапа!е ||| 


ChannelHandler[][[]Servlet|]Filter[]T]LLILILIE]/OL LLL V OLTETLICI 
1000000000000000000000000000000000000 


ООСпаппеїНапатегоДОДО000000000000000000000000000 
ПОВОВОВОВОВОВОЕ 


СПаппе!Напа!е 000000000000000 


e Sharable[|[|]ChannelPipeline[|UChannelIHandler[| 
e 5КІРП05кКІРДООООООООД0000000 


17.3.1 ChannelHandlerAdapterí[|[|[|[] 


ППППППСһаппеіНала ет 00000000000000000000000000 
По00СһаппеіНапаіег ПППИППППППППППИППИПСһаппеіНапа ег 
ОДоОбОСваппеїНапатеГоорорОДД00р000000000000000000000 
ОО000000000000000 


П00000000ОМ№еєудО0СһаппеіНапаіегАдарёег 00000000 
0000000000000 ChannelHandler 0 00000000000 
ChannelHandlerAdapter 00000000000000000000000000000 
ООООО0000000000000000000000000СРаппеїнапаїег 000000 
ChannelHandler Адарёег П00000000000 


ChannelHandlerAdapterDO000000017-15000 


017-15 ChannelHandlerAdapter]]] 


0017-15 000000000000000@ Skip р ОО000000000000000000 
о00000ОСһаппеіНапаіег 10000000 


17.3.2 ВуёеТоМеѕѕадересоаег | 


ПОМ'ОДОООДОДОД0О0ОО000000000000000000000000000РО)0 
0О0000000008Ввугви [10 [] U Û POJO ППП Netty O00 
ВуёеТоМеѕѕадересодег 010000 


00000000 ByteToMessageDecoder[][]][ [void decode 
[]JChannelHandler Context ctx, ByteBuf in, List[JObject» out] 
ОДДОДОО0ВукевиїПРО)ОДООООД 


ПОВуѓеТо Меѕѕадересодег000ТСРО0000000000000000 
О000000000000000000000000000ВуёетоМеѕѕадересодег 0 
О000000000000000000000000000000000000000 


17.3.3 МеѕѕадеТоМеѕѕадересодег[ [| 


МеѕѕадеТоМеѕѕадересодег 00Меќубоо0000000000000 
LIU] 


000000000000000000050оскеєСпаппе|ДОО0ТЄРО000 
Вусевитег ОДД0О00000000000ВусевийегоророброОД000000 
000)ама)00000)ама ДООООООО000000000000000РО)О00000 


MessageToMessageDecoder[]ByteToMessageDecoder||[|[|[ |[ ][] 
00000008 


ОДООДОО0000000000000Н7ТРУ-ХМООДООООО0О0000000000 
UOUODAttpRequest ППОПОПНИрВедие${100000000000000000 
ХМЕПООО00000РОЈОПОООО0000000000000000000000000000 


0О0000000000000000000000000000П0 Меззадето 
Меззгадересоде  ПДОДООООООО000000000000000000000000 
ОДОДОПООО0О000НТТРУ-ХМІ ДОООООООО0Д0000000000000 
НієрАеаиеѕ ПОООО0Х МЕОООДОДОООООПОПОПО0О0000000000000 
ОНапатегГрОДОД00000000000000000000000000000000000000 
ПООО00000000000000 


ПППППППППППУоға decode(ChannelHandlerContext ctx, | 
msg, ШФ Објес out) 0000000000000РОЈОПО0000РОЈОПО0 
ПОСОООООО0000000ВуёетоМеѕѕадересодег 0000 


17.3.4 LengthFieldBasedFrameDecoder,|[ || 


ООО0000000ТСРОО000000000000000000000000000М3еёу 
100 0 0 ÛU U U LineBasedFrameDecoder р DelimiterBased 


FrameDecoder ПОПО00000000000000000-- 
LengthFieldBasedFrameDecoder]] 


ОДО000000000000040000 


• 00000000 1 200О00000000000000000000000000000000000 
000000000000000000000 


• ОООДОО0ОД00000РТРОООООООООООД0О00000000 
e 00000000000 
e 0000000000000 


ПООООООООООООООГепоіћЕеіаваѕеағгатересоаег 000 
000000000000000000000000000“000”000 


00000000000000000000000“00”00000000000000000000 
ОДООД00000000000000000000000000000000001 7-16000 


017-16 000000000014000 





ПОБОВОВОВОВОЕ 


e lengthFieldOffset = ОП 

• lengthFieldLength = 2[] 
• lengthAdjustment = ОП 
• initialBytesToStrip = ОП 


0000000000000 + 7-1 7000 


[17-17 0000000001 4000 





О00ОВугевВи? геадабіеВвуте  ООДОДОДООДОДОДОООДООО00000 
О0000000000000000000000000000020000іпіїаІВуќеѕТо5гір 
0002000000000 


e lengthFieldOffset = ОП 
• lengthFieldLength = 2[] 
• lengthAdjustment = ОП 


e initialBytesToStrip = 2] 
000000000000017-18000 


[17-18 [0100000012000 





0017-18000000000000000000000000000000000000 
ByteBuf.readableBytes()D000000000000000 


000000000000000900000000000000000000000+00090000 
17-18ПО000000000000000000000000000000000000000000 
|епа ћАајизстет О000000000000000000000000000000000 
000000 lengthAdjustment 00000 17-19 0000000 
|епо{ПАа]и$теп [1101000000000 


e lengthFieldOffset = ОП 

• lengthFieldLength = 2[] 
• lengthAdjustment = -2[] 
• initialBytesToStrip = ОП 


[17-19 [0000000000 


ОООО0000000000000000000000000000000000000000000 
ООДО0000000001епдєпеіетад оне ПОООДООДОДО0О00000000000 
0002000000000 


e lengthFieldOffset = 2] 

• lengthFieldLength = 3 
• lengthAdjustment = ОП 
e initialBytesToStrip = ОП 


[17-20 0000000000000000000000 





0000010000200000000000020000000еп9* 03000 
lengthFieldLength 10300000000000000000000 
lengthAdjustment[]JinitialBytesToStrip[][]O[] 


ООООО000000000000000000000000000000000000000000 
О000000000000000000000000000000000ітіаІВуёеѕТо5ігірр 
ПОООООООО0000000000000 


e lengthFieldOffset = 10 

• lengthFieldLength = 2р 
• lengthAdjustment = ІП 
e initialBytesToStrip = 30 


017-21  initialBytesToStripQQ000 


ОДОДООНОВІОрО01000000000001епоєпРіетдО0б5енр100000 
П2ППППППЦ!епд Ее! епаєп г О00000000000000000000000 
DDBBDIBIDOLUEICOTength Adjustment D 00000000002 000004 DR2q0000 
0ООО0Оооооооооооооооно 00000 епу ћАајизетег 300000 
DOC ЗДОДОНОВ І Сета 000000 


00000040000000000000000000000000000000000000000 
ППТ 


ППТСРПППИППИИППППППИИИПИИППППИИППИШП 
ГеподіћЕіеіаваѕедғгатересоаего0500000000000000000000 


pipeline.addLast("frameDecoder", new 
LineBasedFrameDecoder (80)); 
pipeline.addLast("stringDecoder", new 


StringDecoder(CharsetUtil.UTF 8)); 


Пріреіпе000ШпеВаѕеағгатересодег 000000000000000 
HONettyByteB uf о0000000000000000000000000000000000 
ПОО0000000000°000” О0000000000000 


17.3.5 МеѕѕадетТоВуїеЕпсоаег ||| 


МеѕѕадетТоВуѓеЕпсодег ППРО)ОППОПОВу*еВи 10000000 
Меѕѕаде ToByteEncoder [] [] [] void 
encode(ChannelHandlerContext ctx, | msg, ByteBuf оч ППП 


ЕНЕШЕШЕШЕ 


public class IntegerEncoder extends 
MessageToByteEncoder<Integer> { 
@Override 
public void encode(ChannelHandlerContext ctx, Integer 
msg,ByteBuf out) 
throws Exception { 


out.writeInt(msg); 


17.3.6 МезгадеТтоМе5гадеЕпсодек ||| 


ОООРОЈОПОООООООООООНТТР-ХМЦООООООООООООООООО 
РОЇОПООООХ МЕДДОДОО0О0О00НТ ТРООООООООДОДОО000000000 
000000000000000000000000000000000 


00000000 MessageToMessageEncoder | 100 void 
encode(Channel HandlerContext ctx, I msg, List<Object> 
ойб)0000000000МевзадетоВвутеепсодег)0000000000000 
Вуѓевч 000000 


public class  IntegerToStringEncoder extends 
MessageToMessageEncoder <Integer> 
{ 
@Override 
public void encode(ChannelHandlerContext ctx, 
Integer message, 
List<Object> out) 


throws Exception 


out.add(message.toString()); 


17.3.7 LengthFieldPrependerrl 0 


ОДО00000000000000Меєсу 001 епоєйіетаРгерепаевг 000 
О000000000000000000000000000Вуёеви#0000000017-220 
00 


017-22 тепаЕе!аРгерепае ПП 


ПОепоёћЕіеіаргерепаега50000000000000Вуѓеви# 0200 
ПОО000000000000+0000000 


ПО00гепоїћЕіеІаргерепаегіёгиероо00000000000000000 
П.епоєћЕеіарРгерепаег 1017-22000000000017-23000 


017-23 QULengthFieldPrependerQQ000000 


17.4 Сћаппеапа!е || 
17.4.1 СһаппеіНапаіеғ 000 


ОООВуеВи Сћаппе Сћаппе Напла!ет 000О00О0О0ОООООООО 
ОДОД00000Спаппеїнапаїег)Менеу ДрОДОДД000000000000000 
ООО0000000000Сваппеїнапаїтег iiit 


e СһаппеіРіреіпе000СһаппеІНапаіег00/Оо000000000000 
000 0 0 0 0 0 00 ChannelHandler | 000 HeadHandler р 
TailHandler]] 

e 0 0 O ChannelHandler [] р р ByteToMessageCodec |] 
Message ToMessageDecoder[|D00000000000000000017- 
24000 


017-24 [j]ChannelHandler 


017-24 рДОСбаппеїнапаїе гГрдор0000 


° ППО000ООСћаппеНапла ет 00000Напаіег 000Напаіегр 
[Handler 


1000000000000000000000 
17.4.2 ВубеТтоМе5згадересодег ||| 


00000ВуеТтТоМез5адербесоаег ППП ВуеВи"ПППРО]ОП 
ОО0000000000 


ПІПсһаппе!іКеа а р 000000017-25П00 


017-25 ByteToMessageDecoder[]channelRead[][] 


000000000па5а Д0000Вусевиї 000Ввусевиобоб000000000 
000 


cumulation ООДООООООО00000000000000000000000000 
О0000000000000000000000000000000000000000Вуёќеви00 
ситиаїйоп00ситиайоһо00000000000ВуќеВви# 000000000 
DOCE ByteBufrinneumulatiennin di 


0000000000017 є cumulation.readableBytes()[] 
00000000002 = msg.readableBytes()[] 


О000000 Tea mulatien ДОООООДООООО000000000000000000 
17-26100 


017-26 ByteToMessageDecoder[]expandCumulation[]] 


О00000000000000000000000000Вуќеви000ситиайоп 
О0000Вуќеви(000ситиайопоО00000000000000000000000 
ПООООООООООООООоОООоОоооооо000000000000000000000 


О00000000000000ВуѓеВви# 000саресодерпб00000000 
17-27100 


017-27 ByteToMessageDecoder[]callDecode[]] 


ОВуёеВи#П0000000000000000000000000000009есодер 
000000000000000000000017-28000 


017-28 ВукеТоМезбзадедесодегдрдесо де ППО 


ОДОДО0000ріреїіпер)0000000000000017-29000 


017-29 ByteToMessageDecoder[]callDecode[|[] 


П0000СПаппе!Напа!егСоп{ех{000000000000000000000 
ОДОД000ПочФОДОДООООДОДОДОДО0О0000000000000 


1000000000000вукеватрооооооооовооиороовоооооооо 
0000000000000 


2010000000000 ByteBuf 0000000000000 


DUX 7-2900О0000000000000000Мевеу m E n t m n m d D Er TU 
00000000000000000000000000000000000000000000090000 
readIndex[]LEDONetty nmt adn aan b par 


30000000000008уеВи роооооооооооооооооооооооооО 
000000ФесоаегЕхсерй опт ПП 


АДООЛОі55іпдіедесоде рДДОДООДОО000000000000000000 
008 


17.4.3 MessageToMessageDecoderl|[[[|[] 


Мез5адеТоМеадедесодегПППППРО]ОПППППОПОПРО]ОП 
ОО0000000000000 


ПО00спаппеіІВеаац00000017-3зо000 


017-30 MessageToMessageDecoder|]channelRead[][] 


ПП О RecyclableArrayList [] 0000000000 
КесусјарјеАггау п5 (000000000000000000000000000000000 
0000000000000000000000 1 7 -3 1000 


017-31 Ме5задетоМеззадересодет 000 


О00000000009есодероообоо0000000000000000000000 
17-32100 


017-32 MessageToMessageDecoderfINdecodeliil 


о00000000КеғегепсеСоипёШї!Пгеіеаѕед00000000т90 
00 


000000000 ШШ 00 00 00 00 0 0000 00 0 ШП TN AE 
ВесусіаріеАггау $ 000000 


0 0 0 RecyclableArrayList | (] 0 U U U ÛU ÛU 0 
ChannelHandlerContext ДП firechannelRead п 0000000 


ChannelHandler 0000 0 UU UL BE 000 О О О 0 0гесусје 0000 
ВесусіабіеАггау и5 00 


17.4.4 LengthFieldBasedFrameDecoder|[ || 


ОДОО0000000000000000----О00000000000000000000000 
0017-33000 


017-33 LengthFieldBasedFrameDecoder[]decode[][] 


00000 9есоаде(Спаппе!Нап егСогкехЕ ctx, ByteBuf in)[] 
О0000000000000000450О6јес ом ППП 


[Iit ]decode(ChannelHandlerContext ctx, ByteBuf т)ПП 
00001 7-34000 


017-34 LengthFieldBasedFrameDecoderfidecodefIINl 


ООаїзсагаї паТооГ опдРгатеродббОООО0000000000000000 
ПОВОВОВОВОВОВОЕ 


000000000000000000000000000000000000000000 
Math.min(bytesToDiscard, in.readableBytes()) 00000000 
руѓеѕТоріѕсагабро00000000000000000000000000000000 
ВукеВи 5КкірВуёеѕр00000000000000060уќеѕТоріѕсагао00000 


О00000000000000000000000000000аіѕсагаіпоТтоогопоғЕгате 
000000000017-35000 


017-35 LengthFieldBasedFrameDecoderffaillfNecessary]]] 


00000000000000000009000000000000000000000000000 
ОДООД0000МО0000000000000001 7-36000 


017-36 ГепанНејаВазедЕгатересоде десоде 1002 


О0000 епа тне!а оне OO000000000000000000000000 
000000000017-3 7000 


017-37 LengthFieldBasedFrameDecoder[]getUnadjustedFrameLength[][] 


ОДООД0000000000000000060000000 


• П0000001000Вуќеви десуп5ідпеавувеПрр00000 

• П0000002000Вуќеви де  пздпеа5ћол 0000000 

° П0000003ЗО00ОВуѓеВви де пздпеаМеа штпооооооО 
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